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' | - s . SUMMARY
3 \
~ . - - o .
:

~
[ Lo . . . .

. J . . . . . ' . ' . .
S 'The major purposes' of -this study were to determine the attitudes of
‘ : v ] _

the graduates of Wake Teohhiealllnstitute's 6 Engineering leehnology Pro-

)

/
ggfms ané the employers of these graduates concerning the basic sc1ence
: - . and mathematlcs top1cs ‘most needed by engineerzng techniciané in per-

N formlng their dutles Another purpese of thls study was to. obtaln comments:”
, ) . ) y
from respondents concernlng topics other than those listed on zhe survey

A
{

whi<h \are needed by englneerlng techn}CIQHS in performing thelr'autles

. . . ~ LY

 }» . A ‘questionnaire to determlne the basic science and mathemat;os toplcs f-;
"most. needed by Qnglneer1ng teohnic1ans 1n performang thexr dutles was | |
developed and maaled.to 697 part1c1pants. Of‘thls total, 470 were grad*

ruates of one of the 6-Englneerlng,Technology'pngrams at Wake Technieal

| Institute sho }eceived degrees dhfing the‘period from 1969 through'1977 and
227 were employers of Wake Technloal Instltute graduates of these programs

Responses to the questxonna1re, whzch consxsted of 81 1tems ‘under 17
basic stience and mathematlcs top1cs and one open-ended statement were

r"~ B J .
' analyzea; Conclu51ons were E&sed on an analy51s of the frequenoy of grad—

~‘ uates' and employers' responses by response category~qu the_q Engineetring
| Technology f1elds. Also a Chi Square anal}sis wés'used to test 6 nnll' : -
..~ hypotheses” to determlne whether 51gn1f1cant d1ffetences in respenses |
¢ ! exlsteo between gtaduates and employers from eseh field. Responses to the
| open-ended statements were analyzed. and the 1nformetxon summar1zed by L Sl

[

responding group. ' C - s

Among the .major' conclisions dejigei,from the findings_were the'folf
ldwing.: ) -_ o - . . _ e .‘a

\
3

& ’ ' . - .t ' e .
) , - 1. Graduates arnd employers in all 6 Engxneer1ng‘Technology fields

) N indicated that a khowledge of mathematical topics ranging from
< Algebra to Calculus was important for an engineering techniciap.
‘ I \" . .t ‘ AR - oo
Qo . T ‘ ‘ ' . ' - .
, L . . " C . ‘ -

; *




rresultee fgom a need for a foundetlon in mathematics whlch would

‘f afford the Xechnlc

'to stay ahreast of technologloal ohange whi}e’employers appear

The e;ient to which a eertaxn mathematzcal top;c was important
N ,t ,

depended\on its \direct usefulnes; 1n solvzng dey—to -day problems

on the Jon t for the study of other mathemetzcal topxcs

PR
an opportunlty to keep abreast of tﬁhhno-

v
log1cal changes 'as well as to develop analyfxcal sk1113 :
' L 7]
The particxpants believed that an englneerlng teohnlcxan needed
> : .
a knowledge of basic sé!ence toplCS wh1ch would prov1de a founda-

tion for the appllca ion of the skills and knowledge in thelr

particular field. For example, ohemloal‘technlelans lndlcated:
N .ot ' ' / ' : o :
shgport for a study'of'the basic science of chemistry. Electronic

. \ . . - '

'techn1é1ans on the other hand, 1nd1cated an xnterest in the

fundamentals of electrlclty'end eleetronlcs which explaln the

electr1oal phenomena assoc1ated W1th the app11cet10ns of
N\

.. ,_ : .- : . W
,electronlcs and electr1c1£y ) ~ r _ L : n

A |

For the tople DATA PROCESSIVG all study partic1pants except tﬁbse
in Aroh;tectural Teohnology bGIIEVed that knowledge of’ at least 'f;m
one spee;flc programm;ng language was lmportant In addltlon, ) “
responden:s 1nd1cated an 1a£€rest in the study of COBOL

Based oe the response patterns of employers ‘and graduates, grad-

uates' responses wetre more supportlve of a knpwledge of bas1c . _

se1ence and mathengt;cs top1cs Employers, on the other hand
tended to;support bnly those topics which were-lmmed;ately‘useful
in §olving day-to-day problems. This difference in response

¢

patterns can be attributed .to the engineering technicians' desire
| ( .

J i A *

'prlmarlly interested in the knowledge and SklllS which contr1bute .

7 3
“to immediate productlonii" : A ‘ _

XA;
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’ | INTRODUCTION - .*‘7."*?5 -

L ]
-

' "Qagegrechnical Institute was chaftered.on April 3, l§58, ae'the .

'Wake County Indpstrial Education Center On January 8, 1964“~the Center

was traﬁsferred from the Wake County Board of Educatmon to the Board of

- -

Trusteee, and the name was changed to W. W, Holding Industrlal Education

Center. On March 3, 1966 - the Industr1al Educat1on Center was approved

-

as a technlcal 1nstitute by the State Board of Educatlon and . lxcensed to
, award the Assoc;ate in Applied SC1ence Degree The name was changed to

} Wake Technx&al Instltute in 1974.

*

The Englneerlng Technology un1t was estab11shed durlng the 1964 65

academlc year when 15 students were admltted to the ClVil Englneerlng

t

Technology program in September, 1964 In Septamber, 1935 KL flrst -year

" Civil Ehgineerzng students were admitted; however novaddltlonal programs

& AN

were added to the Englneering Technology un1t until the start of the 1967-

-

68 academlc year '_ V;” L ‘.,‘ ; _“ SR | ha

LR
’S

The Archltectural Technology. Electronics Engxneerlng Technology,,,.
-, ~ . ‘*'
and Chemlcal Technology programs were begun in the fall of 1967, br1ng1ng

- to'4 the number of programs in Englneering Technology at that t1me‘ The

iollow1ng academlc year, 1368 69 Industrlal Engineerlng Techndlogy was
. r i

'added The Eﬁg1neer1ng Teehnology unlt became complete 1n the fall of»
;g._ 1969 when Computer Technology was added., No programs have been added

to the unlt 51nee 1969 and the perlod slnce has been marked by efforts to

A v

reflne the exiStlng engrneerlng technology offerings

Though/the unit has not adde&rnew programs since 1969, 51gn1frcant
growth has occurred 1n terms of 1nstruct1ona1 personnel and students

€ «

-~ “enrolied, Dur1ng the fall of 1969, the - Englneerxng Technology unlt had ' °

_L..,: o . s \ — R

9 fu114t1ne-1nsxructors, and 175 stud%nts were enrolled 1n the 6 pr%grame.

Y ‘ ‘ ' : 1
£ - N
. N * - % %, 1 v



, t o ' . T o : : ‘ .
During the past academic year, 15 full-time instructors were employed in
s : » ) - - ’ . . . . “ . . .\ | ’
- the u21t At the close of the'1977;78 fall quarter, 230 students were °
y ! . + R [ ' .. - . ot .
o enrolled in. Englneorlng Technology programs L :
E ; From a staff of one c:vxl{engxneer and 15 students in 1964, the
"_ '”Engineoring Technology onif,has grown to include ﬁkﬁssqgiate'degroe pro-
ff - «-grams and over 200 students in11977;78. Enrollment is shown in Table 1. -
_ TABLE 1 - Englneerlng Technology En:ollment : o L
" . . Wlnter Quarter, 1977 78 : : K i .
"rCurricolum' f'_ ~ First- Year : Secon&-Year .. Total
Architectural ' =~ e S o .
| _ ‘Technology . 36 . 17 | . 53 .
s Chemical - v I -y
.{{/f", Technology =~ ' - - (_,~'Q . w0 0 .9
- L Civil Engineering | . S i L
- f;/ o Technology I _ 28 , . 19 - 'j47
/v ¢ ’ o K . ."‘ ) . .
e . Electronxcs Eng;neerlng > AN T AR R 7] o
S f"‘ .. “ Technology ', . LT e . ' T
;,5':-f‘f ’Ceomputor Néé.jj:ﬁfr s i:.‘«;._“;‘:__ﬁﬁ f . ”ﬁfﬁﬁf; : .,g e
' . Technology: oy - 10 e ,}3;*\ : 25"
‘ ' ' : T i .’ .
Industrial Eng1neermng S , c YL 4
Technology : - ) 8 P ' : 23.
) . TOTALS 109 99 . 7208 <
e | (Problemarea., ' 7
. b . . - N . o . . - . . .
o ’ Each of.the 6 two-year Engineering Technq}ogy curriculums consists.
. of approxlmately‘zs peﬁpent basxc scxence and mathematlcs.l The 0 Jeot1vos
- of the b351c sc1enco/and 1athemat1cs sequence até (Amorlcan Soc1ety for
) ) Engzneor1ng Educatlon 19%? and 1972 Englneors' Counc1l for ?rof%ss1onal
F ‘ . " ew e ;" S £
- 'fDevekopment 1977) h.':ﬁo . ssﬁioylfx.'f . -l;a;
, ” Mathematics - The stndont w111 develop understanding of tke
_basic mathematical concepts and an ability to. 2pply .these conoopts,
in solving problems rela;ed to technology The matheqatlcs
' oo _ . ., N » _1 . ." i - '
D - ‘ = . L I .
\ ~ . *

-
«



'be om1tted Therefore, 1dent1f71ng sclentlfzc and mathematlcal topics

feedback from the employers and graduates- . P T

PERR - e . Lo ‘s ~ - . - . - Py T .-

1ns;ructzon shand be of college level and begln wlth college '_': =

‘_ng. [

- basic” concepts’ which ‘are the foundation of all techpologies.

T ,_.Emﬁﬁesxs should be placed on the ‘understanding, measurement .

r - and quantltative expression of the physloal phenomena, Students—~ .
. ” should gsqulre the ability to- carefully work ‘precisely observe, '
. ' and accurately measure and-record ddta-in. laboratory exercrses L

related-to the basic physxcal concepts. . -
(R

~ algebra and 1nclude haszc calculus. S N I

ng51cs < Tha scudent will deveiop an}umderStandxng of the R

[

s . :
. D v : -
A . - v &
¢ . 3 .
o, { v

Approx1mately\two-th1rds or 150 Englneerzng Technology students take

L L
one ot}more of the basic science end mathematxcs courses each quarte{

-

Although the present basic science and mathematics courses meet

4 4 ’

quantltatlvely aﬁd qualltatlvely the crlterla og the accredltlng agency

as to the relevance of the topics covered in the sequence ‘/# : )

hY o~ {

k. ngh drop out and fallure rate 1n_physacs,",~

2. Trends. among the Engzneerxng Technology faculty to press for“

\ B
‘reducpanuof ‘basic science, and mathematzcs courses in
. ,Englneerlng Technology curriculums, o '-;‘ |

. . . -
-
-

. 3. Dlsagreement among Engineer§€g Technology faculty as to the

L

fxmportance of various- toplcs covered in the b351c SCIEHCE and

- s \ b 3

. mathematics sequence."' . ,l4,/.‘

¢

-

.'\.'.‘

G1ven the 11m1tgtlon of txme 1mposed on a two-year currzculum, 1rre1-

- L}

evant suhject matter whlch does not contrlbute toward preparlng students

' 5¥or entry lnto occupatxons as sc1enoe and englneerxng technlcxans should

-

o
is crztzcal to 1nsure that graduates (1) can perform effect1ve1y as tech—

¢
niclans and (2) do not become technically obsolete.

- - o .

The Englneerlng Technology faculty, although acqualnted w1th the

F |

'broad spectrum of sclentific and mathematlcal topics which could be

-
1nclo§ﬁd in a b351c scienge and mathematlcs sequence, are in need of

.F(*i ‘
)

.
R . - , ) } . R D , | .«
T =3 e L o . -
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:(ECPD) the folloW1ng trends’ over the past years 1nd1cate uncerta1nty i
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e ot o o Sty Punpese ef the Study -' SN
r ~ The purpoees ‘of this study were to determxne the att;tudes ef the |

gradue;esﬂéf\Wake Technical Instltute 5 six Eng;neerxng Technology pre-

S : grams and the empleyers of these graduates cehcernlng the b351c SC1ence

BT | . " and mathematlcs tbplcs most.peeded by engineering technleians 1n perform- :
o ing their dutles Another purpose of this study was to obtaln cogments |

from tespondents eencernlng tepxcs other than those ltsted ‘on the survey

3 4 v o
{hhlehare needed.by_engxneerxng technlclans 1neperform1hg their dutles.

e,

-~

; Hypotheses . L ‘;Q {CL@ft: :
In order to meet the obJeet1ves of the study, L null hypotheses were L

tested fer each ef 80 Ltems on an’ attltude questxonnalre. A'null hypothesis

.

;fd, s ) . was re;edted when ebserved dlfferences between groups of" gfgduates and

. ‘.“ employers would have been expeeted to have oecuxred by thnce, fewer.
.~ . | then 5 :15;5 in 100 similar samples, . . df f“ { LR o
_'~' s v - Data were snalyzed to test the null hypetheses that thete were‘ne o :
i;f-dlg:h:f‘. signxtgcant dlfferences in attztudes as measured by the survey‘between.‘ .
| '. (1) Graduates of the Archltecw Teehnolegy pregram at Wake S ‘
R s , Technleal Instltute and employers ef these graduates, | ) ;.
k . 2y Graduates of the Chem;dal Techhelogy program at Nake Tech- |
o f ‘, N n1c31 Instltute and employers of these graduates, : i ~
(3) Grsduates of the Clvil Englneerlng Technology program at ir
‘ B ;‘ Wake Teehnlqel Inst1tute and empleyers of these graduates, ( % ‘
T .,' Co (4) Graduates of .the Cqmputer Technolegy program at Wake Wech— | ‘

-"nlcal Institute and gmployers of these graduates,
L

(8 Gradustes'of thesﬁlectrenzcs Englneerlng Technolegy,program*

at Wake Technical Institute and employers of these graduates,

‘ . ' . .

and

. B ! h .
. L. . . .
.
. < <
- . . . . ' ¢ ;
. . ’ Bl -
. . - - ' LT . . . '
. . . . 3 1 4 ' B .
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o LTS) Graduaxes of the Industrlal Engineerxng Technology program ‘F
;‘ " at Kake Téchnlcal Instltute and the employers of these ) ’;{A
» : 3 e . g S
o ' graduates., = - . : R .y
' o R - "* e - . T 2. .
’ - . St Lo ' . ' - ('. ] ’%a‘a.
R g . Lxmmtatxons of. the,Study PR T LT

This 1nvestlgatlon was lmmlted to the study of affltudes oifgraduates:

f : of Wake Teehnical Instltute s 51x Engineerlng Teohnoloﬁ?)proggams and thé

\) ®

@ .
‘employers of these graduates coneernlng thy .basic §o1ence and mathematxcs o
" topics -most needed by eng1neer1ng teohnioxans fﬁj;erforming their dptles.

S A questionnalre was malled durxng the fall of 1978 to all graduates of}x e
- ' . R B e '
' six Engzneer1ng Technology progzams at. Wake Teehnlcal Institute who had

-~ 'graduates diring the perlod ‘from 1969 to 1977 The sdme’ questlonnalre
- / . .
was 51multaneou51y mailed to employers of Engineer1ng Technology graduates _

frod/Wake Technlcal Instltute as determlned from the Instltute s student

PR Y

1bfollow—up records\and the reeords of the~Cooperat1ve Educat:on Office.
-q '

)

o Part1c1pants 1n the study responded to a questlonnalre consistxng
LR . p ‘ .; B
' of a total of 81 items ggpuped under 17 Major tOPlCS One 1tem, however,- T

S | ‘ asked respondents to 1ndioate éhe computer programmlng ‘language’ they

oo viewed as necessary for engineering techn1c1ans in performing thelr.duties.e

.

This item was omitfed in the statistical analysis. The remaining 80
: : : o ‘ . -

~M§; * . items were used to provide data for measuring the differences between the
‘" categories of respondents. R R ' ‘ ’
’ \‘. . ’ ! ) - B . v : ' . . . ‘ = s

N . £ - . - -
‘ The statistical analysis was based on the 80 items. In addition,
the par;icipahts.were’asked to Qeoord on‘the questionnaire thoSe basic
u‘ . i L . ‘_ i ‘ . & . ‘ .
science and mathematics topics which are needed by engineering technicians

in performing their dﬁties. but-which were not listed'oWthe survey.
‘ﬁecause of the magnltude of the study and the large amount of data ;

.collected eomparisons among various types of Engxneer1ng Technology
b ] * .

graduates or among various types of employers were not made.

n R . P . - . . ) ¢ . R
4 -8 . ¢ ! . N X .




purpose of this:cﬁepier is.to presenf theiprooedures.followed'fk“fg*_r"

L

v ' to establzsh ;he populat;onsrof Engxneerxng Technology graduates and

the employers of these graduates to whom the questhnnsire was sent the .
. A o
procedures followed to develop the survey instrument, a report of the L . -

«

rellabzlxty study, and the procedures used to analyze the data obta1ned

¥
[ .

L\from the survey.

( * Tl . - ! ) * . . L . ¥

s | ‘ ‘The Sample

The survey questionnalre was edmnlstered to.a total of QQ? part1c1- :

pants._ Of thrs total, 470 had graduated from one of Wake Technlcal

«

Instztute s six Englneerzng Technology programs between and 1nc1ud1ng '
- 1969 and 1977 The remaln1ng 227 partzoxpants were employers of Englneer—j

ing Technology graduates from Wake Technlcal Inststute as determrned from
. ]

the Instrtute s student follow-up records and reeords from thevlnstetute s
v . Cooperatlve Educatxon‘Offrce., o _5 IR

A

The groups selected for partlclpation in the study 1ncluded (1) grad-” >

-

r - yates of one of 6 Wake Technlcal Institute’s Engrneerlng Technology
- ,. ‘Qprograms now employed as eng1neer1ng technlclens, ‘and (Z) supervisory
employers of these graduates. |
“ Each partrcxpant was requested to indicate whether the topxc 115ted

‘r'was essentzal knowledge, desrreble knowledge, or knowledge not needed rn

> | performing job duties of an engzneerzng technician in a partlcular field.

At the end of the questronnaxre, pertic1pants were asked. to record topics .

“

not appearxng in the ‘81 items wh1ch they considered to be needed by

[

eng1neer1ng technlcxans in performlng thelr job dutles.
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. were<1dent1f1ed In addzt;on, other topios whloh have hlstor1ca11y

‘ o' R . ) . B .
. . - . .
; o ) ) .
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«.‘Development of Instrument

-’

Inm, develop1ng the items on the att;tude questlonnalre, toplos o ,;
i\ -
whloh axe currently taught 1n the basic scxence and mathematlcs courses

‘in the six Eng1neering Technology programs at Wake Teohnzoal Instltute

<
» - 4.

been a part of Englneerlng or: Englneerlng Teohnology-type programs or B

L

whioh‘appear to be necessary_due to advanoes in technology were identifiedh

; These-topiCS encompassed both basic physical and naturaﬂ soiences as well

toe

. »e
- ' *
as mathematics. U , | .
AN . ’ : ' ' ‘ >

A list of,beeio science and mathematics topics qge submiﬁted for

~'ewallua.t:'ion'to a faou(tf committee comprised of department heads from-the

Archlteotural Technology, Chemloal Teohnology, C1v11 Englneerlng Technology,
Computer Technology, Electronlc Engzneerlng Technology, end Industrlal

Eng1neer1ng Technology departments and -an. lnstructor from the Mathematlos‘G'

i

7 -

Pat

oommittee,,so iteme unde:f17 majorﬁtopics were‘identified as repreSentatiye}
of the basic seienoe~a oathematloe topios‘neoesearf to oerform job duties
of an englneerlng techn ian in at least one of the follow1ng flelds

Archztectural Teohnology, Chem1cal Teohnology, ClVll Eng1neer1ng Technology*

Computer Teohnology,'ﬁleotronlcs Englneerlng Technology, Industrlal

- Engineering Technology. | N c o - .-

Based on thelr p;eSent_involvement with two and.four-Yeef Engineering
Teohnology progremefgnine indlviduals weee selecteo es‘jurofs fgr the por~t
poses of reviewiné,Leveluating: and edifing the Sooiteds ohosen bf the
faculty;comoitteel The names and ou:rent positions of the.?urors are as

,followe:

and Physics Department. On the basis of the recomnendations from this "f_‘

TR



! ..‘f : : ,\‘i.o \“ ~ ) . : B '-,. ";“';
e | L. Dr. Jaﬁes D. Forman - cooT T
o : Director, School of Applied Science -
e D - Rochester Institute of Technology = S
Ce L. ¢'j'Rnchester{ New York. - . o
. 24 TMr. ‘Frank ‘A Gourleyk Jr.‘“ "M ; - . |
N Assistant Director. ‘ - o R Co
AEngzneerlng TechnolagyPProgramS‘ , T L T
4 “N. C. Department of Community Cblleges o S
T Rale:gh, North Carolina /‘ . : -

s 3. Mr. Robert A Hahn '
| : . Instructor, Bu11d1ng Constructlon Technology
. . Wilkes Community College
Wilkbesboro, North Carollna

o 4. :Dr Joseph T. Nerden | . . ,
A - Professor Emeritus - .
Industrlalzgnd Technical Education
North Carolind&tate University
. Rale1gh North Carolina

* . 5. ‘Mr. Kenneth S. Oleson B
" Director, 0ccupat1onal Education Programa
: * North Carolina State Board of Education ' - f
~ Raleigh, North Carolina N ) )
. T 6. Dr. Walter E. Thomas N | '
S S Dean, -Technology and App11ed Science . -
. '+ Western Carolina University -
- Cullowhee, North. Carollna '

f - | 7. Dr Richard J. Ungrodt .
. ﬁ.j\*”‘*“/{ . Vice-President for Academic Affairs
: » Milwaukee School of Eng1neer1ng

Milwaukee, Wzscon51n

U ¢ 8, Dr.'Edward M. Nillis :
: ‘ ‘ ‘Actlng Chairman, Department of Engineering Technology
o . The University of North Carolina at Charlotte
: . Charlotte, Narth Carollna \

~'v’A»—\

o o 9. Dr. Lawrence. J. Nblf
. - .7 Head, Manufacturing Technology
. - J ' Purdue University ,
e “a Calumet" Campus e
. . o ‘Hammond, Indiana - S : R

£

. 3

Each juror was mailed a copy of Qh?-questionngire, an ‘instruction
o ' sheet for graduates .and an instruction sheet for empioyers for review

and comment.




P . - , ' . ’ . . ’ .‘.N : i S .. . i
In general, the jurors indicated .that this questionnaire. survey: .
LR B o R o . I Lo
was'a valf@'precedure for identifying the basic science and mathematics

v h < ’ . B )
topics nodt needed by engineering teehnicians in performing their duties.

\

. Reeommendatxons for imprevement 1ne1uded the d1v1510n of JLe 1tem 1nte‘

two separate 1tems. reV151on ef the methed of record1ng the respenaent'
N . : .
field and simpllfxcat1on of.recorazng-responses. ' -

The flnal fbrm of the questxennaire 1nc1uded 81 items under 17 ,‘é(~-

' toplcs and one epen ended Statement. ThlS 1nstrument was admlnxstered

to a population cempriSedﬁof employers of Wake Techqlaal Institute's

 m

Eng;neering Technology graduates and graduates whe completed one of Wake

Cew | . e e .
_Attached tp the questiomnaire was a cover letter from the Director.of

+

' Institutional Planning and Research, Wake Technical Insiitute, explaining

L

hM

»

’evaluation. A stabiliey reliabi}ity study was conducted on the initial

. - , -
the purpose of the study. |
Reliﬁblllty of the Survey Questlennaxre o .
Three types ef feliability, stablllty, equ1va1ence “and 1ntennal o

consistency, were considered ln-develepxn “the survey questlonnalre (Sax,
1968) . Since eonly one questionnaire form was developed, an equivalence *

Lo ' ‘ o . L
reliability study was eliminated. Also, the diversity of the items on the

questionnaire was not conducive to an internal consistency reliability

v

N . ' ‘ : *
questionnaire. - .

-

‘Stability, eften referred te as test-re est re11ab111ty, measures

. the correlation. between scores of a grlup hen the same test is glven on

two different occasions. Teet—retest rellablllty, 'or the coefficient of

\

-

-



- .

N‘cerrelatlen formula (Snedeeor and Cochren, 1967) was used to detexmlne ‘

. . . . L c : - - . : :
'S ; . . . L . -+ . L - .
. S v S o . ) . . . .
" : . Al - . . ’
. . s e . L x LI o~ . . * - ' ' "
- .. - ) ‘ . - . D u

¢

~‘steb111ty, xs 1nfluenced by sueh faeters as nemery, famxllerlty, and ".-‘~

-

length ef tine between test and retest ’," ; ; '.f\ ﬂ. i U .

‘The rel;ab111ty of the sufvey‘questxonnaxre was determ1ned by adnu.n—L )
isxerlni%the form' to 3 dxfferént_greups of seeendvyear Englneermng Teeh;’

nology studenus 1n’the last‘guarter of elther the C1v1l Englneerlng Technology,

- ‘ -

Archzteetural Technology or Electronic Eng;neerlng Technology program. R
After a twe-week Lnterval a second admlnlstretlen.of the form to these
students was conducted., A total ef 25 test-retest. forms wes ‘used in the

reliability caleulatiens The student responses to the questionhaire wer
IS¢ ; questi

not 1ne1uded in the anely51s of the dnta.-'
ance the items of the questlonnalre dealt with such dxfferent an .

dlverse‘tqples, each item was treated as an 1nd1v1dual test.. The: Spearman‘

the correlat1on coeffxq;ent between the mean score for-a glven item on S
the test and the same item on the retest. Seventyenlne correlatlon S
'coefflctents were celeulated for 79 1tems on the questlonn31re.

One item requested respondents to complete a blank w1th addltlonal

-tOplCS This 1tem was omitted in the rellablllty caleulations. The

[T

results of the re11abillty study appear in Table 2.
Respondents to item H. 5.‘ ZOOLOGY (ANIMAL BIOLOGY), exhxbxted the
hxghest degree of stab111ty in their att:tudes toward this topxc as 1nd1cated

by a correlation coefficient of 1.0. Respondents' attztudes were least

| )
: staQ}e toward ARITHMETIC AND GEOMETRIC PROGRESSIONS (1tems K 13,y as . . - -

1nd1cated by a eorrelation coeff1C1ent of 0 46.

& ! In summary, 18 out of the 79 1tems or 23 percent had cerrelatlon

ceeff;cxents ‘between 0.90 1 9, 34 1tems or 43, percent had coeffzcxents
between 0. 89 and 0. 80, 23 itens or 29 percent had coefficients between‘p 79

and 0.70, and only four items had coeffxcxenthless than 0.70.

f

. ' . Oy

» ‘t';
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‘THfe 2 - Item Correlation Coefficfents For Test-Retest, &
: 1 B ‘_,“ LY - . )

_ﬂltém Numﬁer . ._* - - T “ - ‘
on Form Al A2 A3 A4 AT Bl 8.2
Correlation N - g _ ‘ .
Coefficient .82 .78 .80 92 .82 .88 ,Ps |

tT Pl X \
itemwNumber . — — (
on Form %3~/ B.4.  B5S. B6.  B7. Cl. C.2
Correlation L T,

- Coefficient 92 -88 92 g .88 | -?4 v 78 ,58

 Ttem Number { R y - (jj — T -

~on Form ¢c.3. .cC.4. D.l. D.2v " E.. E.2.  ES3.
Correlation , -

Coefficient .86 .84 - .84 84 74 .88 .76
' LI A Y e
#“'A. . " , L]
Item Number : 2 . C .
on Form F.1. F,g. F.3. G.1. G.2. G.3. G.4.
~Correlation ‘ " - , , ; :

- Coefficient 80 .76 .78 '32¥ - .96 .96 , .88
Ttem Number - - , . :
on Form - G-5- H.1.  H2. H3. . H4 HS o HGE.
Correlation < i - - ‘
Coefficient. .92 .94 .90 .92 .96 1.0 .98
Ttem Number _ N — ‘ ‘
on Form .I. 2. L3 L4 LS:  Jl. 2.
Correlation ' . o '
Coefficient -88. .72 78 -80 .88 .76 .80
Item Number K.1.' K.2. K.3. R.4.+ K.5. K.6. K.7.
on Form . -

Correlation ' - ; ’ » .
Coefficient .88 .82 .78 .90 ‘.78 .SQ .825
Item Number N -
on Form K.Sf KTQ K.10 K.11. K.L2. ‘K.IS. K.l4_
Correlation - - . S
' R ‘ . S . I k
- | E?I



' 'Q‘ . “ - c-'.. . )
- o ’ L ‘ -
Table 2 - Item Correlation Coefficients for Test-Retest
.. ' : ' - ‘ - .

- * ) ’ . awmmar et

N Tren wmber

N4 . - A . 3 - . . . ‘.- r . .
~ on_Form L1, L2, L3 L4 LS5 L6 Ml

p . Correlation - 5.t - g9 g8 . .72 .88 .70 - .90

Coefficient. ST e t

S Y

S Ttem Number — T : ——— - = — . \— 3
.-\ on Fom, qun ‘;A N-.loh . NQ 2_- 0:1- 0-2- .0- 5‘. 304}

‘Correlation . o YRR N | }
Coefficient -88 . -86 ‘ \86 \ . ,94 .iv’ ~94 . ASZ 086 .

-

. . . R

Item Number ' 5 A ~ — T | ——
on Form : 'p‘l"' P';; v'pf5~' P.4. | Q.1.  Q.2..~Q.3.

. Correlation - R 3 N : —
. Coefficient ~ ‘70 70 .82 .82 . .80 .8 .74

Item Number Q.4. Q;S.~ | ‘

- on Form L A , S cat

Correlation

Coefficient - .68 . .74
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N~ Analysis of Data  _. | o

L]

Due to the diverse topxos covered in the questlonnalre, each item

: t was treated indlvxdually 1n>order to obtaln.yalld 1nformat1on.' The fol- //f

R . lowing procedures-were used in thé~analysxs of'the data:,,

1. Percentages of responses for eaoh response category - ES ENTIAL e

DESIRABLE NOT NEEDED - by each type of’respondents - greduates fr m Qﬁe "ipg
3 r._Aq'

(" of the srx Engxneerlng Technologg_programs at Wake Technlcal Inst1 ute
'V) ‘.t .

and employers of gfaduates from one of these programs - were analyzed to

]
determlne the ba51c science and mathematros topies most needed by englneer-

]

1ng technlolans in performlng JOb dutles.‘ To faollztate the reportlng of
the results, responses for eaoh of the 80 items were grouped under one

. .of the 17 maJor~top1cs and the responses of graduates, employers and the
~—d

oombined groups of gradutes and employers hy Engxneerlng Technology were

. ‘ ] ) N

compared for each of the 17 major toplcs.

2. A Ch1 Square analy51s was used to test the 6 null hypotheses

S ‘to determlne whether or not slgnlflcant dlfferenoes in responses exlsted , P

between graduates and employers of. graduates from one of the 6 englneerlng |

Yy

technology programs In the Chi Square analysrs the null hypothe51s

[
graduates and employers of the graduates of a g1 en program would have .

E t of no szgnifioant dlfference;was reJected when oé;;rved d1f£erences between

been expected to occur by chance fewer than S tlmes in. 100 simllar samples.

-3, The open-ended statement was analyzed and the 1nformation summarlzed

4

by reSpondxng groups. - / : a o

LS
co
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A .+ RESULTS(AND DISCUSSION |~ -
. , ' . ) - A * . . .
. O ln ;hls ohapter the results of the analyses of the data are pre-
2 e .
. S sented and. d1scussed lneluded in thms sectlon are the nurl hypotheses )

é ‘ ‘ ’
~ - and the returns on the populat1ons.‘ In the next sectlon a summary ef -

the Ch1 Square analysrs is presented In sect1ons ‘three through-nlne, -;e.\
the responses of graduates and employers are discussed by eng1neep¢ng
technician field. = The analysrs oﬂkeach field is based upon the items
' lgrouped under the l7 major topxcs; An analysis of the responses to |
the open-ended-statement on thehquestionnaire is presentbdiin the last
f+ . .section of-thxs chapter o |
~In order to meet the ob;ectives of the study, 6 null hypotheses
were tested for each of 80 items on the quest1onnaire A null hypothe51s
was re;ected when observed dlfferences between groups would have been
. ,expected to have,occurred»by chanee fewer than s'trmesﬁln-loovs1milar
» ;r\\\\ “ | samples - F ' L S é‘k o ;‘ o .
fff : 'A‘ - ‘ - Data eere analyzed to test the rull hypotheses that there were no

‘ slgn1f1cant d1fferenoes in attltudes as measured . by the survey question~

© naire between -
113‘.” T . : ' (l) Graduates of the Archltectural Teohnology program it Wake
| {; o y Technical Instltute and empldyers of. these graduates, - f: N
| (2) Graduates of the Chemxcal Technology program at Wake Tech- ' ,.';*)

4

‘nloal lnstltute and employers of these graduates,

i_/. .A - o (3) Graduates of the Civil Eng;neer1ng'Technology program'at'

| | ' Wake Technlcal Institute and employers of these graduates,

(4) Graduates ‘of the- Cemputer Technology program at ‘Wake Tech- 4
n1cal Institute and employers of ‘these graduates,

(5) Graduates of the Blectronlc Eng1neer1ng Technology program

’\t
4 .
4

) .

. Lo . oo ’
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P "‘{- L ‘\t\Wake Technltal lnstxtute and emplqyers of these graduates,-
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_Aemployere who rssponded were grouped by technology.

. LN . . ) / ]
L W - - o .. . . 3 ) /" '
. . . . 4 el ' .

(6) Greﬁhetes of the Industr1a1 Engineerlng Technology progren« -
: v
y at Weke Technleal Instltute end the employers of these e

3

'ﬁxednates._ A'~f,_ ‘7. T - e "'*' ey

t A
-

The questionnalre was adnenxstered to a total of 697 part1c1pants :
in Octobet of 1978 4?0‘were graduates of one of the 6 Engln?erlng Tech-
nolegy prograﬁ§~at Wake Technzeal Inst1tute who recezved degrees dur;ng
the period from 1969 through 1977 and 227 were employensef Wake Techn1cai
Instltute graduates.of these-programe. of the total surveyed 170

Y

responses, or 24 percent of the ggtal ma11ed, were returned in. usable o

_iform. Of the 470 student questlonnelres, 23 pereent‘were completed end

3£eturned However, 147 questlonnelres or 32 pereentfof the total graduate

-

. questlonnalres mexled out were returned as non—dellverable Tuenty-nlne .

pereent of the empIOYers responded while" 67 percent failed to respond
Only 4 percent were returned as non-delzverable.‘r ;

A copy of the questlonnazre is pTOVIdEd 1n Appendix A. Both-
t

“employers end graduates reeexved the same quegzionnaire however, employers'

forms wer'e prxnted on yellow paper and graduaIGS’ on whlte paper. Table 3y

nges a SURMMATY of the number of questzonnexres meiled to graduates‘and'

»employers by Engxneerzng Technology fxefﬁ the number returned by Eng;neer—

ing Technology f1e1d ‘and- the percentages/of resgonses for the totaL‘!

_populatzon and for each Bngineerlng Technology flelﬂ In Teble 3 no

'attelpt was mede to classify employers by teehnology in the sample however,.

Y
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- Number of Emplcyers And Graduates By Technglﬁ%y '
e Percentage’

Partlcxpatzng In The Study.-
" of Responses. .
~ - .- ,

Table 35
O ¥
o A . -
. - Sample - . °~ - Number of
Respondents % size . . .- Responses )
T g h: » N R —:\ - L -
Archltectural - . - : > ) T N
L ,( Emplcyers ’ ‘h ‘ * b 14 . . « “ . ) - ' }\ ‘ . '
Graduates -~ 96 - ' 16 STy b
: % o ' ‘-.‘22% ) " B )
'~ . L S,‘ .

Chemical

_{ Employers . ,
Graduates 28° -
. £ . v ‘ 27% ' _',\

Civil
- Employers
Graduates 191 .
| | 10;‘}. A JT -

| 308

~ Computer ) _
= Employers X |
Gtédnatéé? 33 0 . L ‘

. e o ..g\\\\h ; :

-, | sgﬂﬁﬁf_ ~_ :\\l?“‘ _;;‘ |

Electronlcs
Employers | : _
) ”Graduates o 92. e
B A
4

- - Industrial
!Emplqyefs" .
Gfaduateé _ 30 : o
227 .. .66 ,k\g
o 08 5 2B

- " TOTAL
‘j ‘ Employers
' | Graduates 470

~
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'f' and graduates For each Englneerlng Technology, probab111ty levels of
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Cﬁl quare Analxsms L R

A Chi Square analysrs was used to test the 6 null hypotheses to

deternine whether or not there were signifleant dxfferenees 1n responses

o

betﬁeen employers and graduates fon,eaeheengineerlng technology on eaéh '~“;=35.;2f

' of«the 80 items’ rnbthe questxonnalre. This statlstleal procedure was

.m P & o
by chance alone In the Ch1 Square analy51s ;he null hypothes1s LR SR &

REE N

are eyldent in Table 4. For s1gn1f1oant differences between employers o

~ i S s » ‘.,.»..

USed to detern1ne whether the observed dxfferences would ‘have occqxred

was reieoted when observed differenees H§tween employers and graduates L e
oceufred‘by chance fewer than 5 times in 100 s1milar samples ‘A\" o C.

Tabde 4. presen;s a summary‘of d1fferences by probabillty level for

the 6" null hypoth ses on eaeh of the SD ;tems Two*probablllty levels * jﬂ e

o

05 and 01 requlred Chi ‘Square values greater than S 99 and g. 21 e ; '

respectzvely Non51gn1ficant dlfferenﬁes between groups are denoted

Cim s

‘ 1tems Qut of 80 items or- 20 percenff- than any other group. Bot C1v1l

)‘ang Computer groups of graduates and employers 51gn1f1cantly dlffered on

_dafferenges for the six qull hy?otheses is presented Esgszes i to the

"col “N" denote the number of ltems out of 80 1tems where 51gn1f1can

16 pereent or 13 out of the 80 items. Electronlcs graduates and S

‘empleyegs differed sxgnxflcantly on onty 8 out of §0 1§ems, or 10 percent.

- } ~ e

~ e A [

. 'by "NS“ in Table 4. B ’jf cT ;‘ '.~u” } e y\r;f,d ff'”:fh

In the last two Lolumns of Table 4, a summary of the srgnrfre ot

d1fferenoes exlsfed for a glyen hypothe51s. The column headed ngir glves .
N ; ’ ., A T
‘Qe pereentage of 51gnif1cant dlfferences out of 80 items. for each of B :

.
. <

rhe 6 hypotheses T T

PR !

-4

In general the Chi Square analysrs 1nd1catgd that Archxtectural

graduetes and thelr empleyers 51gn1f1cant1y d;ffered ‘on more 1tems_-'16

,\,
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’ nelegy differe& srgnificantly on only one 1tem out of the 80

.Engxneerrng Technelogies is presented zn the follewlng pdregraphs. Each "~.”

of the 80 itgms 1s grouped under one of- 17 ma;er teprcs and the responses o w

.'majcr tepit., The frequency of responses by greupgare presented in tablesf; _

, and Appendzx G for Indust;*\} Eng;neertng Technology The loeetzen of

~instances, generalxzetzens have heen deduee¢ fron the anelysrs ef*the 'wﬁ

- Lo o ~ &

GrsduateS‘end.&Iployers associated with Indnptrral Engrneerxng Tech- «w; 13_¥ﬂ$_”f;

A . ! R
Il *s : oo | L R N

- Annlys;s cf the ‘Seventeen Major. Tnpxcs T e T
/. o - P N N RSN L
4¢Y Engrneerrng_Technelesz_ ‘. . . . S
An 3381Y513*0f the responses of'the greups of empleyers, graduates Ll e
‘w\r le ".1 ‘v ’g
and the combined group of eepleyers and graduates fer each of the 6 f‘{; S e

p_of employers .and - graduates by Engrneerrng Technology are distssed by

in. Appendix B for Architectural Technelogy. Appendlx c for Chenrcal Tech- B Y
'rnolegy, APpendzx D fbr Civzl Engrneerlng Technelegy, Appendix E for ‘._pf‘qu : Eii
_ Cemputer Technolegy,_Appendzx F for Electronxc Engxneerznz Technelegy, ﬁpg o R

& ke

- the tables upon wbi;h the fbllowxng paragraphs are based is given iﬁ‘\\ f"“v

parentheses following each naJor teprc. The items appearrng 1n the tables

-~
e

~in the Append;ces are abbrevreted Whe cemplete items appeer on . the o &pgg

quest1enng1re in Append1x A. L i R
In order to. generalrze in relatron te the respondents' oprn;mns on

?

-

an iten, minimum percentages for the needed and not needed ends ef the -'f ;f a—««

¢ S o N - ; ::‘
. contrnunn were nrbitrsrily assigned Mere explicrtly, SO percent of the N
L'responses fer a grcup had to fall ;nte one of the 3 respense categor1es . .f L

ESSENTiAL DESIRABLE NOT NEEDED - 1n erder to reflect censensus or a

S L
- ' h

.,;Jority Feregsrns where'50 percent of the responses did nct fa&l in ".fj7f e

one of the 5 responSe categor1es, the frequency of re:ponses in percent

ﬁfwes exemrned to, determine 1f’resp0nses were cn the needed --BSSENTIAL or "w"ﬂiy?

"EDESIRABLE - or not needed - NOT NEEDED - end of the continuun In many - R

' : .
0 - -— \

.

responses to a teggc'and are 1nc1uded in the ena;y$1s of the: partxcu : tep;c.;; v

U ¥ r

vs . 33 ) . \ \; _“‘)““. ‘
'~ . . . a

c "23“" ’ ’ B ;-*.‘:-:“ . - e amA?
" o o ’ B S ' o T S ._-';':u‘" -



‘Q‘g . . - - \ \ . . . | . ‘ . . ‘- “-A i ) ) | )
B - Architectural Technology ';.j, ) T e; ;)-,. . RS
DN : o o ' ' . . B T, . e .

FE AL - . . ’ St ' +
P TE MECHANICS (Append;x B, Table 6) Undep-this.topzc, the 1tems.STATICS

‘?ﬁ FRDPERTIES OF MATERIALS, and STRENGTH OF MATERIALS recelved the strongest_.j_}(é
o o support,‘thh et least 87 percent of all groups respondlng that these
. ig;_ o subjects were ezther essentlaipor des1reb1e It is 1nterest1ng to_ note
‘:;j¥gp;pf ;‘ that 1n these arees, the group of employers and the group ofké!.duanes o
“feﬁyégm;l,t dxffered consxstently in Jﬁdgzng eaoh 1tem as essentxal or de51rable
“ Empioyers responded more stionglx tokeach es deszrable knowledge whereas“
| j ‘ graduate§ selected the ESSENTIAL response more frequently | In fact, on N
S smmms PROPERTIES op Mmiéem.s, this dlfference was statistzcally T
” : . szgnxficant at the os 1evé$ Employers felt thet FLuID MECHAN;CS was ’pfl_-;
‘.ipf" f-:‘?? knowledge not&needed uhereas greduates' responses were more favorable ;e'i&jiit
; R . The-response to DYNAMICS was‘negative with 50 percentpo£~employers and R
; | 37 percent of the greduates respondlng NOTKNEEDBD. Still a large pro- e
g o portlon of eaoh ofithese groups indicated FLUID MECHANICS and DYNAMICS
o ) " were de51rab1e knowledge If may be concluded that these ‘two, areas are
*jii ijﬁ>e<*i;~ potentzally useful subJeots wh1ch should he cons;dered for study 1n en
]g”""lg_ '»Lij Arohdtectural Technology currlculun if o:me permlts | | ’ .
{%. &¥ “w.f FUNDANENTALS GF ELECTRICIT&/ELECTRONICS {Appendxx B, Tahle 7) Employers
- l;vdtuhn were in. strong agreement that these items were not essent1a1 Howevef - .
\e‘.d"_f‘”f responses of thxs group were on the needed end of the contxnuum for two
”'<§31&? 1tems A C ELBCTRICITY snd ELECTRICAL DEVICES., Except for these two
' ::;_j;;"'fxtems, at least 64 percent of thn-eoployers responses 1n4icated thet |
30 g;*k:iéf.‘ the 1nfornsE}0§&wss not needed : Greduetes' responses were more favorable ZU;N
| o thgn‘employers’ Eesponses to the 1tems under this, topic However, over half
5fg':' SR of this grO“P seleeted the NOT NEEDED response ﬁpr’MAGNETIC FIELDS -

iiﬂni_‘,»‘? T BLECTRDNICS, and ELECTRQHAGNETICS Approx1mately half of the three groups e

‘~~sh€e{U,.pp responded that knowledge of A.C. BLECTRICITY and. ELECTRIQAL DEVICBS wasl~‘

A . X X z . P - R ! . - oda
P . - N } o L N

L : B
. ~ . [ N Iy

S . - : IR LI A - : 73 [ . o ) .

. \)‘ , “: e T - i }““)r- M ’ ‘- .- 24— ‘ - 34 ) . kN v l.\ AR Ty ey e -

TN B . ’ N ' . .7 " . . - “ [ K. . ' TR v_

e - . . . N . L & . o 14 s L. * Lt L

NS . Ll K ‘ . . . . ) i . Vo . o . o

. . ‘ P . . '. A . IR . Lo . ) o N ) S




Y

-

L the ESSENTIAL response category The remalnder of the respanses of these.,

may be cuncluded that little mere than an mtroductwn to the theory of .

k]

desxrable, with graduates respondxng szmllarly in the area of D.C. ELEC- ' J'

TRICITY. Evidently, the consensus is that this topxc 15 not essentlal for | "
1 LY

adequnta job per/formance, whxle famlnarxty wi' practical aspects of -~ i

A

electr1city 1s defirable. ’

it

LIGHT (Append1x B. Table 8) ‘There‘ﬁés a consensus, améné-fhe group of -
&nplcyers and fhe group of graduates that three 0f she four 1tams Ilsted LR R
under LIGHT were not needed The exceptxon was the item GENERAL THEORY oo Ty

which received approxzmately 2% percent‘of bqth groups ra§ponses under

_.&

S

brnups were evenly divmded betWEen the othef two response categorxeﬁ.m,r R

e

2 N S el

llghr is useful tc archxtecfural technxcxans. S m"3=j N ‘”f’,~¥ 

SOUND (Appendxx B T%ble 9) Less than 19 percent of -the employers and

oy

the graduates reported that knowledge of the two 1tem$;115ted under th1s

tap1c was essent1a1w Hnwever there was a. consensus among respondents 1n

~

-ff the combxned group that both items were needed On the item RECEPTION Lo

AND TRANS@ESSION there was'a d;fference of opxnlcn sxgnlflcant at the |
05 level /as, 62 percent of :the graduates r%sponded dns1rable, whereas 64

percent of nhe-emproyers re;&cted it as not. needed There was a consensus

.

A f\ .
Y 15 d351rableq ;g\[,x“ur 4. ‘V" o
< N , : S N

- HEAT (Appendxx B Table IOJ Fortyathree percent of emplcyers and 31

IR anong groups of respondents that a. knowledge of general theory of sound* i>

percent of the graduates respanded that knowledge of the GENERAL THEORY . ;7;
~-of HEAT wasressential The same response was made te HBAT TRANSFER by 20

percent of the emploYers and 50 percent - of the graduates ' There was a.

A\

consensus among all three groups that knugledge cf this 1tem was de51rahle :

-

The QVerall response was much less p051t1ve for THERMODYNAMICS hIn fact,

approxlmately 47 percent of 311 respcndents in the combxned group 1nd1cated ’ ,ff

' s
L it
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thet thls ite& ves not,needed 1n peaformsng thexr jobs. : ,;\ ..;«f, S
Accord1ng to. respondents, course uork in the fundamentals of heat and"?
heat transfer is des1rab1e in an Archztecturel Technology Rrogran. |

MSDERN PﬁYSICS tAppendix B, Table 11] Both the group of employers and

."the group of graduates sxrongly agreed thst 1nformatxon under this toprc

1

was not needed In fact this response was checked by 100 percent of the

employers and nearly twc-thxrds of tho Sraduates.-wThe fact that 37 percent it

of the gradua:es selected the DESIRABLB cstegory for the item RE}ATIVITY

: eonstituted a ddfference of oprnxon srgnxfzcent at the 05 level.:yn

Resul%s of thlS servey 1nd1cete that there 15 not a. need for thls

L~

.
AN
PA

' topzc in e course of study in this fzeld IR j“ . ?;- 77;'

. . T ‘. .
o ! ~ Lo ¥

CHEMISTRY (Appendlx B Table 12) Respondents in each group agreed that

E

s knoeledge of CHEMISTRY is not needed by techniclsns 1n thxs fxeld
Speclflcally, 62_pereent or more of both’the group of employers and phe f T
grbup of graduq;es checked the NOT NEEDED response cetegOry on eeph itém

' lrsted undexr. thxs toplc.

Y

BIOLOGY LAppendix B, Tabie 13) Four of the Sxxtems llsted under BIOLOGY

‘ were not needed accordrng to a msjorxty of responses 1n the employer group

'S 4

and thé{graduste group The exceptron, ECOLOGY recelyed 50 percent of all w

groups' responses on the needed end -of the contznuum
Under MICROBIOLOGY 100 percent of enployer responses were 19 the .

NOT NEEDED category, uheress 33 percent of the graduates selected the

-

DESIRABLE.response. Thls d1fference was statxstlcally 51gn1f1cant at ‘the -

[SE—

S
\\\\\ > -)

~1tems is not needed " ‘ ‘i* B S ' “, o

Q;; GS Ievel The consensus smong sll respondepts was thst esch of these

i .
N ‘.-

| K GEOLOGY (Appendrx‘B Table 14) A‘msjor1ty ‘of the employers responded |
| that a knowledge of PHYSICAL GEOLDGY and HYDROLOGY was desirable. Graduates .

agreed with 63 percent respondrng DESIRABLE to PHYSICAL GEOLOGY and 75 percegpe
‘ . s : ‘ ‘ _ ‘ :

P ST
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l, reSpOnding I;kewise se‘HYDRDLOGY On’thexremaening xtens, ae least ?9

.

.pereent of employers agreed that thlS informatlen wes not needed Grad-‘ |

: uates, en the ether hand, reietted enIy one item, GEOPHYSIE wlth 50 |
"g‘;percent eheckzng the- NOTJNEEDEDfresponse c&tegery. The dlfference 1n.<ez~‘: ¢7§75f
empleyer responses and graduate responses was stat1st1ca1¢y signlflcant‘s.. jt;$$ni

( 0S. level) en three of these Ltems, ECONGMIC GEOLOGY' STRBCTURAL GEOLOGY

es_iz.,),;%" gand HYDRGLOGY " | ':ﬂ;‘*f“s\'n‘k“,g‘d"d:'f fd.{*éfvtfy;.f“{“ ';;'j ‘:* f_
o “5i&ah<“, Based on the responses to the items under thlS toprcg-a knowledge of f
~ PUYSICAL GEOLOGY and maommf would be desxrable S R
. ’\~. ATA ngggg I§§ ngpendix B, Table 15) There was a censensﬁs anong kj_:ff_f;tﬁy:
%Jrespendents ln the greup of enployers and.the ;roup of graduaxes thae | ﬁf []‘1’?

“"uneither FORTRAN ner RASIC was needed bY'arch;t¢C€ural technze;ans. e@‘; ) ig.ﬁ .
B B T

aa T

.; o nsire The three toplcs lxsted were ASL pregrammlng langusge COBQL lang—‘ ‘ 'fi"
‘uage and basic programmdng concepts. “"5: - f[f: o *'f_ f' ‘1Nr;rt*3~”

‘ALGEBRA (Appendlx B stle 16) Approxlgstely 75 percent pﬁ the graduatesefﬁ“. L
M;jf.jls,dﬂ'->respended on the nesded end of the centinuum to all items lxsted under

-;ALGEBRA Nlth enly g exceqtlens, over twe thdrds of the employers-agreed
e.~0n1y 50 percent of the employers reSponded on the needed end of the contln;nm
t ' to the items SCIENTIFIC NOTATION, msqmmms “and SERIES'EXPANSIONS and ’
64 percent ef the enpleyers 1nd1cated that a knowledge of COMPLEX AND o
IMAGINARY NUMBBRS was not needed The strengest eellectlve respenses were‘
-/ recorded under the items ﬁpUATIONS AND WORD PROBLEMS FRACTIONS and RATIO;
‘AND PROPORTION where apprexlmetely twe-thlrds oT- mefe of- all respondents

.« ¢ -

fwchecked the,ESSBNTIAL categery There was also a consensus that. the 1tem

'TALGBBRAIC EXPRESSIONS was essential knowledge in thlS f1e1d .
-In general rESpondents 1nd1cated.xhat an arch1tecturalftechn1c1an :
‘f;_ : should have a knowledge of ALGEBRA. . ' ) _ f
:‘ - _:TRIGONONETRY (Appendlx B Table 17) _ deb eniy ene.ekceptiqn,et keaﬁk Sb_ o
. : o L TE : A
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f-fpercent of the respendeﬂts 1n the greup of employers anﬁ the group of o

""N _‘

. -graduates xndleeted that eaeh ef the items listed under thls tepie was‘

,‘J

:;;essentiel The excepteenewas INVERSE TRIG FUNCTIONS where 64 percenej;_
‘of the empleyers responded BESIRABLE.‘ In general, there wes agreenentd
“‘be;ween enployers and graduates that ege 1tems lzsted under'thls topxc-e?

‘,'wensexther ESSENTIAL or DESIRA&LE knowledge for an erchzteetural teehnlcxen

w ";LOGARITHMS (Appendlx B, Tahle 18) A naiorlty ef the graduates responded

f txnuum te both 1tems

;1nd1eated1ﬁw¢ PLANE-GEQMEIBY and SOLID GEOMETRY were essent1a1 1n nhe

.work: of - an arehitectuxal technlczan...w

\vkgroup and the graduaxes group 1nd1cated that the first 2 1tems, RECTANGU— ~--‘
“LAR COORDINATES and SOLVING'EQUATIONS GRAPHICALLI< (EE? elther eseentxdl .

a‘FUNCTIONS and POLAR CDORDINATES was less eV1dent as a ma]or1ty of enployers ,

< DESIRABLE :o the two 1tens under LOGARITHMS whereas a maJorlty ef the em~-- ,'l

Y

J.pleyers responded NOT NEEDED to both 1tems. This difference of Qplnlon

rFs

,Jj.was stetistlcally 51gn1ficant at. the 05 1eve1 for one 1tem, EXPONENTIAL v";

A . . ) \‘ . Yo

-Am>usymwnmq fbj,a '-g;ur/- e w': ; IO ,_(ee

"'.k i . 3 - LT vie - . .
! “ir d o

Hewever, the eemhlned greup responded en the needed end ef the con-

oo
. i f O LY . Y. . . : :
v : ! - e -

ﬁif"‘GEOMETRX (Appendlx B Table 19) A_majorlty of each response group

. /

3 ’ ‘o

'ANALYTIC GEOMETRY CAppendlx B, Tahle 20) Over 80 percent of the employers'\zﬁ

or desirahle. However, the need. for the 1ast 2 1tems, GRAPHS DF LOQ - ~.5 f”j
\

-_@6' !

responded’DESIRABLE, and approxlmately one-thlrd xndieated NOT NEEDED
Both groups, as well as the coﬁbxned group, responded on. the needed
end ef the continunm to a11 1tems lis:edeunder this tep1e.q

CALCULUS (Append1x B Table 21) Graduates responded on the needed ‘end i

: of the continuum te all 1tems lxsted under CALCULUS whlle employers respended

sxnxlarly to enly two ztens, DIFFERENTIATIﬁN and INTEGRATION The' d1fferences

between enployers and graduetes' responses Vere stat:stlcally 51gn1ficant, B

( 05 1eve1) on all ‘except INTEGRAﬁION There was consensus among the 3'i’
[ ',';:"I\\.‘-.“ “\ }‘ . -28* . " ‘ . 88 P ,9'_"“‘;;‘ '-',-F-. . : ‘7.



j}§{.“ respondents i the combined group thet all 1tems except LﬁilACE TRANS
'FORMS were needed hy-erchrteotural teohnzezans.,-

.HSTATISTICS (Append1x B Table 22) Employers overwhelmdnglg re;ected
‘each of - these 1tens lzsted under STATISTICS as not, needed., However,lat .
| Jleast 44 percent of the greduatee responded under the DESI#ABLE category .:
-in eeeh~ease. Moreover, sxzeeble percentage of graduates viewed these E
;dxtens es essent1al. Consequently, dxfferences between the responses of the
employers e.nd the graduates were s1gn1f1cant ( 01 ‘evel) on each 1tem‘ § ;
| Chemxcal Teehnolqu | d L | 2 i... . IR D B ﬂ ¢ : .

| ( S T
' MECHANICS (Appendix c eTeble 23) 'Employers ﬁgre“équally’divided in their f//,'”

t response to STATICS FLUID KECHANICS- and STRENGTH OF MATBRIALS with omne- .

{ th1rd of the respenses fallzng into each of the response categorles.

ek, -

\‘5
& Empleers were stronger in the;r response on the rema1ning 1tems thh 66

'{percene respondlng DESIR&BLE to DYNAMICS and 100 percent responding f - f’f-d

&

'“jessemrrAL to pnopenrres or MATERIALS , |
There wos a consensus among greduates thet knowledge oé STATICS
"41'_%11;FLUID MECHANICS PROPERTIES OF MATERLALS, and DYNAMICS was desirible 4-”“
for chem;oal technroians in perform;ng job duties.‘ However, 83 pereent :

"of the graduates responded NOT NEEDED to STRENGTH OF. MATERIALS ’ -
o Over 50 percent of the comblned group s respopses were on the needed '
end of tﬁe contrnuum for 4 of the 5 1tems.A Only\one 1tem, STRENGTH OF
R | MATERIALS recerved a negatxve response wzth two-thlrds of the combrned
‘ ;' group s responses falling in the NOT NEEDEn cetegory

FUNDAMENTALS OF ELECTRICITY/ELECTRQNICS (Appendix C. Table 24) None’of

R the 7 items 1lsted under the, FUNDAMENTALS OF ELECTRICITY/ELECTRDNICS was .

‘evaluated by the three groups to be essentlal knowledge for chem;eal tech-v

‘ ic;ans. However, employers responded that knowledge of MAGNETIC FIELDS ":\d'

- , - -

Lecrkrcrrv,ﬂAtc. snsoinrtxrr,,and enecrnioAL osvxces‘was desirable.




~ o . MODERN PHYSICS (Appendlx C Table 28) Only ‘one 1tem, RELATIVITY, dxd not

Ao "k S L‘.H~§s e ‘ _ |
s ELECTRICITY Flfty percent ar more of the graduates respended NOT NEEDED L X
‘ t\ - 'r_ B I k '.A.,. . ’ ('_.2-1’. *‘:. ) _’. e . \Q' . ‘ f{f

‘_té'fh° rﬁwaxning itans SRR

- ",\;‘

S 5.LIGHT (Append;x c, Table 25) Graduates and employers dlffared in thezr

o esponses to- the 4. itﬁﬂs Ilsgpd under LIGHT For example a majarxty of
D o
the’ nplﬁyers,responded NGT NEESED to the a 1tems whmle 50 percsnt or more ©

: i:&- v

‘ v .
j‘nly one 1tem, GBONETRICAL OPTICS, eeezved a magorlty of the combzned .7

f'fesponses ‘on the not needed end of the couglnuum. |
. . '..'-\ar' ' B '
; SGUND (Appendlx C Table- 26) A knowledge of the GENERAL THEORX OF SOUND

was desxrable accord1ng to graduates whlle employers unanlmously respnnded

5

that 1t was. not needad Agreement between tha group of

Lployers and the f:ﬁ‘z:

“gruup of graduates was more ev;dent on the item RECEPTION y ' TRANSMISSION

' ‘HH.Wlth two-thxxds of the employers and one-half of the graduatns respandlng )
~Not NEEDED, _,14'_‘. e | - ,

.N: HEAT (Appendlx C, Tahle 27} The combxned grnup of employers andagraduates

| supported the study of the 5 1tems llsted undar HBAT wzth over thrse fourths

PO ; b

h'of the responses falllng on the needed qnd of the contlnuum Gradautes were |
'_f . more: adanant in thexr support with over 50 pegcent respondxng ESSENTIAL to4ﬁ?fi
- 'SGENERAL THEORY , HEAT TRANSFER and THERMODYNAMICS A majority qf the T
employers responded ESSBNTIAL tQ anly one 1tem, GBNERAL THEORY

~ | rece;ve a magorlty of the enployers! responses gn tﬁe needed end of the ‘7f ‘
h;;; '“f eontinuun Two-thzrds of the énployers dld respond on thls end cf the w
’,continuun to the remaining items, STRUCTURE,OF ATQM and FISSION FUSION
RADIOACTIVITY Graduates were more adamant 1n their support'of the 1tens
._under MDDERN PHYSICS with a ma;orzty respondlng ESSENTIAL to all 1tems

o »'Only one 1tem, RELATIVITY, d1d not ‘receive a majorzty of the cambxned group'

L ’ v ¢ S N o
© responses 1n the ESSENTIAL respense category R ?;(};¥ o f". L -
CHBMIS?RY (@ppendix C Table ZQJ A na;orzty of thq enp rers. and graduates.: .

)
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agrood thnt.knowledge of GENERAL CHEHISTRY QUALITATIVE CHEMISTRX and

F 2 v

-, .
I3 A

| QHANTITATIVE CHEMISTRY was essenczel for a ehen;eal teehnxczan xn perforn-
;ﬂ lng 3oh duties. »Greduetes were. equally edament about PHYSICAL CHEMISTRY il,
and ORGANIC'CHEMISTRY wmxh over two-thzrds respondzng ESSBNTIAL
general there was consensus among re5p0ndents in the comb1ned group that
‘-i: knowledge of‘all items under CBEMISTRY\vas essentzel ?' | o . .

. BIDLUGY (Appendxx C, Table 30) One 1tem, MICROBIDLOGY, recelved—a me;or«
‘..f"’f ity of enployers -responses and greduates' responses in the ESSENTtAL -".IQ‘JJ"‘
‘ o response category. Three items, GENERAL BIOLGGY NICROBIOLOGY and

f ECOLOGte recexved a mejority of the eombzned group S responses on the o
N needed end of the eont1nuum There was a consensus among respondents 1n B
‘;!nthe-zomhlned grotp thet knowledge of the remezning 1tems, BOTANY ZOOLDGY
| and GENETICS was not needed by ehem;oal technzcxans 1n perfbem;ng thelr

e ‘”, ' a B .
) . job duiles. . 'f- |

GBOLOG!.(Appendix C, Table 31) A ma:orxty of the combzned group responded -
NOT NEEDED ;o PHYSICAL GEOLOGY STRUCTURAL GEOLGGY GEOPHYSICS and HYDROL- -

“‘OGY. Responses to the remelnlng item, ECONOMIC GEOLOGY were equelly dlvxded

¢ -
. Lo . .

emong :::gggsponse categorxes for each group - f:.i.. _"*,i'~ &"

‘ .

T exm p SSING (Appondlx C, Table 32) Employers and g‘reduetes differed

A
- .

'T:} “ L '1n thexr responses to he two programming lengueges listed under DATA “'
| FROCBSSING Enployers were eleerly opposed to a study of these items wlth ‘
100 percent respondzng NOT NEEDED to FORTRAN whlle 66 peroent rosponded ; .
NOT NEEDED to BASIC Greduates' responses indzcated‘ehat knowledge of

both FORTRAN and BASIC was . desirable wzth 50 pereent ef this group respond-

ing DESIRABLE toégokTRAN"and 83 perceut respondxng 51milarly to BASIC; )

general there{was consensus among rgepondents in the comb1ned grOup that .

knowledge of both FORTRAN and BASIC was needed . o *‘

<

S ALGEBRA (Appendzx C, Table 33) The responses of’ the 3 groups to 9 1teme _
. : Qo

. listod under ALGBBRA 1ndiceted that these 1tems represented essentzal

o ‘\) “ .. _\‘, . ‘ - ‘ . -\

- .
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' knowledge for 8 chenxcal technxc:an.n The 9 1tens were EXPONENESAND R&D-; ;«eeﬁ

. - ICALS, scxmmc NOTATION ALGEBRAIC EXPRESSIONS EQUATIONS AND WORD ¢ .
 PROBLEMS, sonutxoxs To svsrrns OF EQUATIONS, FACTORING FRACTIONS, T S

| QUADRATIC EQHATIONS en? RATIO AND PROPORTION The responses of the 3

N

groups to 273 1tems DETERMINANTS and INEQUALITIES, clearly 1nd1cated that ,)v

knowledge of these 1tems was desxrable. On the other hand gradudtes

\

~ and employers dszered in their responses to. the remadnxng 1tems, COMPLEX

\

) tAND INAGINARY NUMBERS PROGRESSIONS and SERIES EXP IONS Two thlrds

CA .

.of the employers responded NOT NEEDED to these 1tems whzle a ma;orzty of
“the graddgtes responded exther DESIRABLE or ESSENTIAL to these ltems

‘.Even on these threerltems however analysrs of the comblned group 5 responses

¥

| 1nd1cated support on the needed end of the contlnuum. _The comblned group

.otfered its weakest Eupport to complex and. 1mag1nary numbers where one«th;rd

of the résponses was in the NOT NEEDED category.' The d1fference between

employer responses and graduate responSes to PRQGRESSIONS and SERIES,

[v]

)EXPANSIONS was statlstlcally 51gn1f1oant at the .05 level

In general, there was consensus among the combxned group that know-

(‘Iedge of the 14 1tems llsted under ALGEBRA was either desxrable or

’

‘ essentral L R L

.

‘TRIGONQMETRY (Appendix C, Table 34) There was a consensus~among respond-

{TRIG FUNCTIDNS were qegrlly dlvided among ‘the 3 response categorzes. “‘= -

ents of each of the 3 groups that the 6 items llsted under TRIGONOMETRY 'd \ o

‘ reflected ezther essentlal or de51rab1e knowledge. A majorzty of the

7'.graduates responded ESSENTIAL to each of the 6 1tems A ma;orzty of the

employers checked this response oategory on only one xtem, RIGHT TRIANGLES.

"" Three 1tems, ANGLES, TRIGONOMETRIC FUNCTIONS, end BBLIQUE TRIANGLES, were
'oheeked as de51rab1e‘knowledge by a ma;orlty of the employers | Employers'

'.imsponses on the remainmg two items, GRAPHS OF TRIG FUNC‘I‘IONS and mveass i

: ¥

t

+¢ In general, ‘a consensus was. evident among respondents in. the comblned

$ ‘g,'l 42 | o ,, -
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- ‘group that a knowledge of the 6 1tems under TRIGONOMETRY was exther

'desirable or essentialu. o f» - ti

.r’

”.uﬂLQGARITHMS (Appendxx C, Table 35): Flfty_pereent of the graduates- |

group responded on the haeded end of the contlnpum to the two. 1tems

-ANALYTIC«GEOMETRY (Appendrx C, Table 37): A majority'of‘theféraduates'

responded ESSENTIAL to EXPONENTIAL AND LQG FUNCTIONS and .LOGS OF TRIG

'FUNCTIONS whxle two-thirds of the’ employers responded DESIRABLE to I

.\

these 1tems.. Over fhreeafourths of the eombrned group responded on the | | .‘g>

L

' eeded end of the. continuum to these 1tems.. x L

o‘GEOMETRY (Appendrx C Table 36) .Seventy-sengg percent of the combzned Cov B

‘ v

;llsted under GEDMETRY. - An analy51s of the- employers' responses 1ndrcated

f_that two thlrds of thls group responded ESSENTIAL to PLANE GEQMETRY and

SOLID G.EOEETRY. An equal number ofs graduates, on the other hand responded

.
.

DESIRABLE tQ these items . .

£ v

ldresponded DESIRABLE to each of the 4 xtems under ANALYTIC GEQMETRY

Aﬁmployers were not as- conslstgﬁt 1n their responses with 66 percent

' to DIFFERENTIAL EQUATIDNS

o . r

Arespg%dlng DESIRABLE on the 1tem.P0LAR COORDINATBS 66 responding NOT

i \ NEEDED to GRAPHS OF’th FUNCTIONS and an equal dxstributron of responses

—

among the 3 responseheategories on the remelnlng items. A‘,, A

»

In general, the oombrned group s, responses were supportive of a .

study of the items under ANALYTIC GEOMETRY |
,ACALCULUS‘(Append1x C, stle 38) Oi the 5 items llsted under CALCULUS,
| ~ron1y one 1tem, LAPLACE TRANSFORMS received a majorlty of each group's,
. responses 'in the NOT NBEDED response category A maJor1ty of the graduates
-*responded BSSENTIAL to thp remaznlng items: \ggployers ‘on the other hand; 'f“'.*"
*were less. adamant in their support wrth 66 percent respondlng DBSIRABLE o

" to DIFFERENTIATION oF FUNCTIONS and the same percentage checked NOT NEEDED

§TATISTICS (Append;x G; Table 39) Employers supported the study of only

JIF 4.3

ey v-33- T e



one iten, PROBABILITY with 100 percent of the respondents oheokxng DESIR-p
LT W
ABLE The rena1n1ng items were not needed aceordxng to two- thirds of the

o oo

enployers: e
. : Graduates differed with employers on all items. The difference on

o

two 1tens, FREQUENCY DISTRIBUTIONS and VARIABILITY was statlstacally szg—;
' nificant at the .05 level. A majority of the graduates dlffered from |

their: enployers by respondzng ESSENTIAL PR ILITY, FREQUENCY DISTRI—v
'BUTION. and VARIABILIfY _Graduates responded DESIRABLE to’ only one item,
SAMPLING THEORY whzle their responses to HYPOTHESIS TESTING were equally

e“ 'e"wt | dlstrlbuted among the 3 response categorles. : -‘ '

| In-generall the oomblned group s responses. were on the needed end

of the continuum to all items. L : |

Civ11 Eng:neer1ng Technology

“ECHANICS (Appendix D, Table 40) lhere Q;; ) tong'agreeuent between both
t ;>_"- e the group of employers and the groop of graduates that all items under s
L MBCHANICS were exther essential or desxrable knowledge for adequate JOb
performance. Two 1tems, STATICS and STRENGTH OF MATERIALS recelved the
strongest support wzth over 50 pereent of eaoh group and 60 percent of the
[ combine group responding ESSENTIAL. -ln addlthH, the rtem PROPERTIES QF ;.
| MATERIAiﬁkreceived‘Sé peroent of the emplopers' and 49 percent of the -
graduates' responses in the ESSENTIAL oategory ) e ei
‘In cono1u51on, there was agreement between employers and graduatee

that a knowledge of the items under MECHANICS is 1mportant for o1v11 engineer-

1ng techn1c1ans - "

T

FUNDAMENTALS OF ELECTRICITY/ELECTRONICS (Appendlx D, Table 41) At(least

¥ 13

47 percent of the employers' group and the graduates' group 1ndicated that .

knowledge of ELECTRIC FIELDS MAGNETIC FIELDS, ELECTRONICS and ELECTRO~ .
MAGNETICS was not needed in their work. Graduates did elgn;fzcantly differ .

. | (.05 level) nith their‘employers on these items by’respondlng DESIRABLE |
Q. ‘ - | ) S o t ‘ o
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‘percent on any item.

Q - - . v . v : -

. -~
! - . o L .

more frequently Some support was evzdenﬁ fcr three 1tems., b.C. ELECTRI-"

© CITY, A.C. ELECTRICITY, and ELECTRICAL DEVICES. These items received a  ~.

B

- majority of the combined’ group's responses on the needed’end of the con-

«

tinuum. There was agreement among all groups that the 1tems in th1s area .

i

‘are not essentzal, since the selection of this repsonsefnever exceeded 10 -

LIGHT (Appéndix D, Iab19'42)& Employers'agreed (at least 64'p§rcent) that -
a'knowiedga of this topic was not neede§ for adequate job perﬁprmanéé A ,

ma;orxty of the gradua:es, on the other hand, reSponded on the needed end

} Of the cnntlnuum to 2 1tems GENERAL THEORY ' OF LIGHT and GEQMETRICAL OPTICS.

The dlfference in employer respcnses and graduate responses to GENERAL

THEORY was statlstlcally 51g§;fapnnt at the . 05 level.

!

.SOUND (Apégndlx D, Table 43): | The consensus of the comblned group and the

group of employers was that a knowledge of the items listed under .SOUND"

'was not needed - The graduates, howevepf\%lffered with these groups on one

item, GENERAL THEDRY In this case, a majority of the’ graduatesrresponded“

on the\heeded end of the continuum to th1s item,

, HEAT (Appendlx,D! Table 44) A majorlty of the combined group responded '

on the needed end of the continuum to all ‘items Ilsted under HEAT* Of
the 2 response categories ‘on this end of the contlnuum, DESIRABLE was

checked more frequently by respondents. However approximately one~th1rd

' Or more of all groups responded that the 3 1tems were not needed

It may be qoncluded that some background in HEAT and HEAT TRANSFER

would be useful in this field but not essential. - L -

MODERN PHYSICS (Appendix D, Table 45): There was a consensus among respond-

ents in all 3 groups that the jtems listed ﬁndernMODERN\FHYSICS weTe not

; } o e Sl o | o
needed by civil engineering technicians in perfnrming job duties. -Employers
and graduates did 51gnif1cant1y differ (. 05 level) in thelr responses to

one item, FISSION, FUSION, RADIQACTIVITY In response to this 1tem 84
| -35- -

oot u“
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. percent of the employers checked NOT NEEDED while 35 percent of the grad-'v
‘--uﬁfes indicatednthat‘knewdedge of this item was deSirabie . |
CHEMISTRY (Append;x D Table 46) A maJor:ty of - the respondencs in the
3 greups sgreed thnt knewledge'of GENERAL CHEMISTRY wis desirable for .a

exvxl,engxneerxng‘technic:an. However, gzef 60 pereent of the respendents ~

in eech ef ;he groups fndxeated that the remazning 1tems were not needed
BIOLOGY (Appendex D, Tehle 47): knewledge of the 6 1tems ltsted under

/
BIOLOGY is not- needgd by c1v11 eng;neer:ng techniciens aceerd;ng to a

‘-magerlty'et the respendents in the 3 groups

»

GEOLOGY (Appendix D, Tahle 48) A knowledge of HYDROLOGY is essentlal to.
a ClVll e 1neer1ng technxclan accordlng to 60 percent or more 1n‘each
greup' In addxtien, respendents 1nd1cated that PHYSICAL GEDLOGY and STRUC-
TURAL GEOLOGY were deézrable ¥tems.. On the.other‘hand respondents in the '

3 groups eould,not agree. on the value of‘ECONOMIC GEOLOGY and GEDPHYSICS.

{’fi DATA PROCESSING (Appendlx D Table 49) Approxlmately two-thirds ef the A‘n,a

-3 respend1ng groups 1ndicated that knowledge of FORTRAN 'and BASIC was needed
by c;vxl‘technzcxans. quever, their responses were evenly div1ded between ‘
i the ESSENTIAL and the DESIRABLE response categques. | “

- Of ihe 21 employers and graduates who added other data proce551ng tepzes,
6(1isted programmlng applicable to mimi- and micro- computers However, the
© most frequently llsted programmlng language otner than FORTRAN aﬂd BASIC was
COBOL. Two gradu&;es and one em@loyer 1lsted this language under OTHER
ALGEBRA (Appendlx D, Table 50) There was agreement ameng the respendents
of each group that a knowledge of 10 of the 14 iteins - 11sted under ALGEBRA
was essentialwfbr a civil englneerxng technic1an The remaznzng-4 1tems, :
L DETERMINANTS AND MATRICIES COMPLEX AND IMAGINARX NUMBERS INEQUALITIES
and SERIES EXPANSISNE Hld not receive a major1ty cf the. resngnses 1n the
essent1a1 cntegery, however, overeéo percent of the respondents 1n each

B '

group responded on' the needed end of the contlnuum en these items.

ey | | | . ) “\’ ‘."36‘* . 48
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TRIGﬁNGHETRY (Append;x D, Table 51) . Over 90 percent of the respondentsg,

.. in each group indzceted that a knowledge of . ANGLES TRIGONOMETRIC FUNCTIONS,
RIGHT TRIANGLES "and OBBIQUE TRIANGLES was essentlal fer a c1v11 eng1neer1ng

‘techn1c1an in performlng duties. Between 60 and 70 percent of the respond-

ents in these groups checked thlS category for the remaznxng two items,

7

- . (GRAPHS OF TRIG FUNCTIONS and INVERSE TRIG FUNCTIONS
. a

- LOGARITHMS (Appendix D, Teble 52): Over 75 percent of all groups responded

on the needed end of the contlnuum to beth 1tems under LOGARITHMS Employers‘
responded DESIRABLE more’ frequently on both items than- graduates who were o

evenly divided between the DESIRABLE and the ESSENTfAL response cafegorles.

. -

There‘was a szgnlflcant.dlfference (.OS legel).between employers' reSponses
and graduates' respdnses‘on the'firstﬁitem, EXPONENTIA;'ANhVLOG.EUNCTIONSr
: GEOMETRY (Appendlx D Table 53) Strong support was3evideut forfthis |
toplc by all greups. A majorlty of each group seIected the ESSENTIAL
response category for both 1tems 1isted under GEOMETRY. Employers were

- less than unanlmcus in the1r response to the 1tem SOLID GEOMETRY w1th 16

percent selectlng the NOT NEEQED category as compared te 0 percent of the

vgraduetes. This resulted 1n¢§ dlfférence of opxnlon slgnlflcant at the

.05 Lé‘vel =

h

ANALYTIC GEOMETRY (Appendlx D, Table 54} .\ mejority of all‘groups checked

the ES§ENTIAL category on 2 itéms, RECTANGULAR- COORDINATES and SOLVING

EQUATIONS GRAPHICALLY. At least 60 percent of each group responded on the |
”ueeded'end#;;“;Ré continuum te the remaining items, GRAPHS OF‘LOG FUNCTIDNS |
] and POLAR COORDINATES )

- CALCULUS (Appendlx D Table 558): The‘combined group respended on the |

needed end of the contlnuum to the 5 items listed under CALCULUS. Graduates
t_u-‘;m ~~  agreed wrth ‘the combined group on all items; however,; at Ieast,SQ percent

| of the empioyers responded ﬁGT NEED?D to DIFFERENTiATION OF FUNCTIQNSZ_

.. DIFFERENTIAL EQUATIlONS,‘ ahe LAPLACE mAngORMS.’ ',

o s e s > -37- 47 . .
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In every case, empleyers tended te reJeet the: 1tems as not needed

Ln greater percentages than d;d graduetes In faet the d;fferenee was

A_51gnifleant ( 05 levelj on the 1tems INTEGRATION DIFFERENTIATION OF

'memus and mpesnem'm EQUATIONS. R BT

‘STATISTICS (Append:x D, Table 56) Thexg'was a eenSensus'among the re-

spondents in the cemblned group and ‘the group ef graduates that a knewledge _7'

- A
- of the 5. 1tens Ilsted under STATISTICS was ‘at least desirable for a c1v11

Lengineer1ng technician The employers' greup differed with* these groups |

'by a majority respondzng NOT NEEDED to’ FREQUENCY DISTRIBUTION SAMPLING

’ 'IHEORY and HYPO’IHESIS TESTING

-

) Computer Technology ' A o “,'- L o .. ?C‘

r. P

A ggﬁglc (Appendlx E; Tahle§zzsz;y§;re was a consensus ameng the eemhxned

_greup bf graduates and emple ers' that all- S 1tems (STATICS, FLUID

_fPROPERTIES OF MATERIALS STRENGTH OF MATERIALS and DYNAMICS) under MECH—:'
. ANICS were not needed by computer teehnlelans in performlng thezr Jeb
duties. The extent of thls ce:jensus ranged from 50 percent of the combzned

egreup respondlng that DYNAMICS was not needed to 75 percent of the combxnedL

greup re;eetlng STRENGTH OF &ATERIALS as needed | "ﬂ . I o ‘?v
EmpIOyers in aII eases malntalned that the 5 1tems under MECHANICS

were not needed.} Graduates, however, 1nd1cated that knewledge of STATICS

PROPERTIES OF MATERIALS and ' DYNAMICS nes desirable.. : . fs :

FUNDAMENTALS ‘OF ELECTRICITY/ELECTRONICS (Appendlx E Table 58): Tﬁe 2

| groups of respondents, employers and graduates when taken indlvzdually and‘;‘

'together, agreed that knowledge of ELECTRIC FIELDS, MAGNETIC FIELDS, D.C.

—
ELECTRICITY A. C. ELECTRICITY ELECTRONICS and ELECTRICAL DEVICES was

a ) »

essential in pe:form;ng Job. dutles.; Respondents were less certaln abgpt
the need for ELECTROMAGNETICS Hewevet, 60 percent of the enployer Te-
sponses, 90 percent of the graduates responses "and 85 percent of the

combined group'5‘responses were en‘the_needed end of the continuum.

. . ¢ . . Y
. - . . ’ ,
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,'ELECTRICITY{ELECTRDNICS was endorsed hy respondents.

. ployers and graduates

¥

- «in general the study of all 7 items under the FUNDAMENTALS OF

IV

: LIGHT {Appendxx E, Table SQ)J) There was a consensus amonﬁ employers“

that ell items under the top1c LIGHT were not needed by computer tech-
nicians in perfornlng Jﬁh dutles Graduetes, on the other hand, 1nd1cated

that a knowledge of GENERAL THEORX GEOMETRICAL OPTICS AND PHYSICAL OPTICS

. was desirable. iny SPECTRAL ANALYSIS was deemed not needed by both em- n

,‘ ‘.‘(.

An analysls of the eomb1ned group S responses 1nd1cated that know-

‘ledge of GENERAL THEORY GEOMETRICAL OPTICS and PHYSICAL OPTICS was -

desxrable. Only-SPECTRAL\ANALYSIS was‘deemed not needed bythe . mblned

groupgf The most popular items GENERAL THEORY and PHYSICAL OPTICS . .

st111 showed a comblned group response of only 10 percent in: the ESS!NTIAL

-~

.cqategor)r ‘

Itls interesting to note that the dlfferenoe in. the responses of

P———

graduates and employers to GENERAL THEORY was statlstlcally sxgn1ficanL

| !at the .05 level. The dlfferences can be. at:rzbuted to the 90 percent of -

the graduates who responded that a knowledge of GENERAL THEORY was ezther

desxrable or essent1al as compared to 40 percent of the employers who

-
&

responded DESIRABLE A - - &
SOUND (Appendlx E Table 60) " There was e eonsensus aﬁpng employefs of o
Computer Technology graduates ‘that the GENERAL“THEORY of SOUND and an .
understandlng of the RECEPTION AND TRANSMISSION of SOUND was not needed
in performing job duties. Graduates, on the other hand, d1ffered with
thelr enployers on this toplc *’Seventy pereent of graduates responded

that an understandlng of the GENERAL THEORY was elther essentzal or de- ",

s:.rable; RECEPTION AND TRANSMISSION was given ‘en stronger‘ support,wuh |

80 percent of the gradustes respond&ng that knowledge of this 1tem was

either essent:al or desirable in performlng job duties. | The dlfference

; - 3'9_ , .
i, A’g‘ , . 4 <§
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- between'elpleyors knd'greduates.on this item was statistically signifi- ™~

~ cant at the 05 level .

-~-: - The respoeﬁes of»the comhxned group of employers and.graduates wers

. on the needed end of the contxnuum w1th 55 percent respondrng that GENERAL

;Jvﬁ‘. o THEORY was either desrrable or essentral anid. 60 percent responding 51m11er1y‘f

| for RECEPTION AND TRANSMISSION. . |
HEAT”{Appendix E, Table 61): -There wes'e consensus eneng'studenfs-rhat
the rtens listed. under HBAI represented desrrable knowledge in performsng
JOh dutles. Employers‘ responses were on the other end of the continuum
wrth 70 percent responding NOT NEEDED to the GENERAL THEORY and\QO per- .,'
{f". cent to THERMODYNAMICS The drfrerences in, the enployers and gradustes'

| responses were statzstzcally 51gn1f1cant at the .05 level for both GENERAL

- THEORY and HEAT TRANSFER.- ’ L

' "As a combined group, employers and: graduates favored the study of
- - the first 2 1tems with 65 percent respondlng that knowledge of the GENERAL
l‘ko . ’; YHEORY of SOUND was’ elther deslrable or ess€nt1al and 75 percent respondlng

sxmzlarly ‘to HEAT TRANSFER. Thls group, however, re;ected THBRMODYNAMICS

ﬁ»‘"ﬁ

WIth 65 peroenr, respondzng NOT NEEDED.

5\<\\‘) . MODERN 'PHYSICS (Appendix E, Table 62] ' There was a.eonsensus emong the
c%pbrned group of employers and graduates that the 3 1tems under MODERN
PHYSICS were not needed. Employers' responses were cons1stent Wlth the

. responses ‘of the cembined group with et leest 40 percent of the employers

responding thet‘eagh item was not-needed. Graduates szgnrfreantly drffered ,

(.05 level) with employers.on 2 of the 3 items, RELATIVITY and prssxou

S eFUSION RADIOAGTIVITY. However, ‘at least 70 percent of ell graduates' N

<

,responses were on the needed end of the contrnuum for each of the 3 items
- CHEMISTRY (Appendix E, Table 63) Each of the 7 xtens under CHEMISTRY were

' ‘evaluated as nof‘needed by at least 68 peroent of the. combined group of

| -

2

'enployers and greduntes. Employers were more adamant N thelr responses

-~ : ' '
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w1thﬂat Ieast 90 percent respondxng that’ ‘each of 7 1tems was. not needed

—_——

“ Seventy'peroent of the students concurred wlth the employers on 3 of the SR
-5 Iteas, QUALITATIVE CHEMISTRY QUANTITATIVE CHEMISTRY, and ORGANIC CHEM

ISTRY However, the 1tems GENERAL CHEMISTRY and PHYSICAL CHEMISTRY were

- eonsxdered des:.rable knowledge by at Ieast 50 percent of the graduates. ‘

-

BIOLOGY (Appendxx E Table 64) At ‘least 80 peroent of both employers and
‘ graduates, as well as the comb1ned group, responded that knowledge of the

6 items under BIOLOGY (GENERAL BIOLOGY, MICROBIQLOGY, .ECOLOGY, BOTANY, s

LI

ZOOLOGY, and GENETICS) was not needed by computer technicians in.perfo?m-
ing their, job duties. : . S T - .

. s : . _ . \ ' o
GEOLOGY (Appendix E, Table 65): There was a consensus among employers W

. \\g\;ﬂ . taken as a. group, graduates as a group, and the combined group that a -
- knowledge of PHYSICAL GEOLOGY ECONOMIC GEOLOGY,. STRUCTURAE GEOLOGY )

N\
GEOPHYSICS and HYDROLOGY was not needed 1n-perform1ng JOb dutles

DATA PROCESSING (Appendzx E, Table 66) The responses of the cpmblned
group were consxstent with the responses of the employers as a group )
.'and‘the graduates as a group to items under this toplo.‘ Knowledg of

FORTRAN and BASIC'programmJng 1anguages was de51rab1e accordlng to t

3 groups with over 50 pereent of the respondents in: each .group checklng

-

the DESIRABLE response category Both FORTRAN and-BASIC programm1ng

- o .. languages were de51rab1e accordlng to. the 3 groups with over'50 percent N

of the respondents in each group check1ng the. DESIRABLEecategory Both
1tems FORTRAN and BASIC reeelved approxlmately the sameynumber of
responses per group on the needed end of the contlnuum . !

Respondents to the th1rd 1tem under DATA PROCESSING 1xsted other ‘

{’data p‘roceSSIng toplqs. A total of 8 ’aduates and 13 employers added
information. The most frequently listed toptc was COBOL with 3 graduates& i ‘II
and,4 empleyers listzng thls programming 1anguage. ASSembler, Machine =

;,i o , Language and PL/1 vere li sted a total of 3 times by employers and graduates.

-

s s



Other topics lxsted 1ess frequently were APL, EAL. RPG and b351e program-
.o L e N L s

nxng eoneepts.. A : - S ‘ S .

ALGBBRA (Appendix E, Table 6?) A maJor1ty oﬁ.the responses of each of

the 3 groups 'was on the needed end of the oontlnuum for all but 2 of the 14

-t
-

tens under ALGEBRA There was consensus among employers thataknouledge of

SCIENTIFIC NOTATION and SERIES; EXPANSIONS was not needed by computer tech—

nlezans 1n perform;ng Job duties. Graduates on the other hand, supported

the study of all 14 1tems under ALGEBRA wzth over 60 percent of the graduates n;

respondlng that knowledge of EXPONENTS AND- RADICALS, SCIENTIFIC NOTATION —
ALGEBRAIC BXPRESSIONS, EQUATIONS AND WORD PRQBLEMS SOLUTIONS TO- SYSTEMS
OF EQUATIONS FACTORING; QUADRATIC EQUATIDNS and RATIO AND PROPORTIONS %

was essentxal in perform;ng Job dUtles.nﬁ;, e

TRIGONQMETRY (Appendlx E, Table 68) - Graduates and employers dlffered

: tly ( 05 Ievel) on only one itenm, TRIGONQMETRIC FUNCTIONS

~—under the topxc TRIGONOMETRY On thlS item, 50 peroent of the employers< .

esponded NOT NEEDED whxle a majoritysof graduates responded ESSENTIAL.

The combzned group-éhared the v:&rs of the graduates WIth a maJorlty of |

N thexr responses falllng on the needed end ef the contznuum on each item.

LOGARITHMS (Appendnx s Table 69) Employers and graduates agreed that

least desirahle knowledge for a computer techn1c1an More spec1f1oally,
. at least 50 percent of the graduates responded that these items. were & '

essentxal‘whzle at least 62 percent of the employers responded that these

<

items were desirable.j o o - | ;

GEOMETRY (Appendlx“ﬁ Table 70): "Of the 2 items Izsted under the toplc
GEOMETRY employers and graduates 51én1f1cantind1ffered (. 05 level) in .

_ their responses to the need for a knowledge of PLANE GEOMETRY ., Slxty-two
percent of the employers responded NOT NEEDED to thls 1tem whzle 70 pereent

of the. graduates 1nd1cated that a knowledge of thlS item was DESIRABLE.
;. ;it‘i. - 62 -

i

'« EXPONENTIAL AND LOG #UNCTIONS and LOGS' OF TRIG FUNCTIONS represented at .+



',f' 'Responses,te the second item, SOLIDE

difference was not statistically significant ‘Sixty«two percent of the‘j‘f

GEOMETRY, were similar; however, the

employers checked the NOT NEEDED response category while 60 percent of the

'graduates responded that a knewledge of this item was de51rable
/
ANALYTIG GEOMETRY (Appendix E; Table 71): The employers agreed that know- ’

Mgfwffwaledge of the fcur items, RECTANGULAR COORDINATES SOLVING EQUATIONS GRAPH-
3 - - ICALLY GRAPHS QF LOG FUNCTIONS and POLAR COORDINATES 1lsted under |
;<;§\ L EANALYTIC GEOMETRY was not needed by cemputer technicians in performing Jcb‘.
H | dutie§. A maJority ?f the graduates, on the other hanqg responded either
- fDESIRABLE or‘ESSENfiAL:tc the 4 iteneg *Fifty-percent of the greduatee
| responded ESSENTIAL ta'seLVING EQUATIONS GRAPHICALLY while‘en:egnel per- .
centage respondediDESIRABLE to the. remaining 3 1tems | |

.

A megority of the responses of the comhined group did not fall in any

L%

A one responee category, however, the responses of the compined group did ?
- fall on the-neeaea endvof the ccntinnum‘fcr a11 4'items with over 50 "mg;::>,i»~
'percent of this group checking either DESIRABLE or ESSENTIAL

CALCUhﬁS (Appendlx E Table 70) Employers and graduates differed sig-
. ,w
- nificantly (.05 level) on aIl 1tems listed under GALCULUS. Employers

- -" were a@emant in tneir'opp051tien to the'etudx of CALCULUS with 7$VpFrcent
| or more of the respondents checking;NOT NEEDED for each of the 5 items.
‘ Graduate§'responned on the needee end‘ef the continuum with-at least 50
percent checking ESSENTIAL on all but one item, LAPLACE TRANSFORMS. = On

this item, 60 percent of the graduates checked DESIRABLE

. ——
. A consensus was evident for thy comhined'group of employers and

. 'graduates ‘with at least 50 percent of the responses falling in the not

. needed’ cat‘xory for 4 of the 5 items. DIFFERENTIAL EQUATIONS was. the only

s
item where over SO percent of the responses were .on the needed end of

N !

-

‘the continuum.

[

,‘ ‘ s & ‘. o . . . e"
- STATISTICS (Appendlx E, Table 73): There was a cansensus between employers
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. to the 5 1fems under MECHANICS were spllt between the DESIRABLE and‘the
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end grednete!pwlth at leest 50 pereent of the respondents for eech sroup "
1n&1ceting that knowledge of PRDBABILITY, FREQUENCY DISTRIBUIIONSe VARIAj Q*«'

BILITY end SAMPLING THEORY was not needed by eomputer techniorans 1n per: o+

&

forerng Job dutres However, SS pereent of . the employers dxd respond thet

* knowledge of the fifth xtem,AHYPOTHESIS TESTING ‘was de51reble Greduates.

drffered wlth thexr employers on this item with 50 percent responding NQT
NEEDED. - | . _'.. | . '
The:response pattern of the comb;ned group followed thet of the i
Employers pnd graduates as over 50 percent of the oomblned group responded

NOT NEED -@br 4 of the 5 items llsted under STATISTICS. HYPOTHESIS ,_‘ g

TESTING had 47 percent of the comblned group respondlng NOT NEEDED. - E

| Electronlc Eng;neerxng Teohnology ‘ .' o ; o

¢

MECHANICS (Appendlx F Table 74) Responses of the employers and graduetes
‘ou -
NGT NEEDEDJresponse categorzes Flfty percent or more of the employers oL
responded that a knowledge of STATICS FLUID MECHANICS PROPERTIES OF

MATERIALS and STRENGTH OF MAEERIALS was not needed by eleetronlcs tech--
|

jnyéien;~;n perform1 ob duties Only one 1tem, DYNAMICS “had ., SG peroent :

of the 'employer resp ses un er DESIRABLE .
i ' Ty f :
Graduates responded neg tlvely to.only one itenm, STRENGTH QF ‘MATERIALS,
w1th two- thlrds of the responses falling under the NOT NEEDED category
a \ r

The~remarn1ng 4 1tems were. evelueted as desrreble knowlque oy the graduates,‘p

A revxew of the combined group 's responses 1nd1cateﬁ a split similar
to eaoh individual group Oven 50 percent of the combrned group responded
“that knowledge of STATICS enopenrres OF MATERTALS and DYNAMICS was T
desxrabie ] Approx1mately two-thlrds of this same group indlcated that "6,,

knowledge of FLUID MECBANICS anQ~STRENGTH OF MATERIALS was, not needed

FUNDAMENTALS OF ELECTRICITY/ELECTRONICS [Appendlx F, Table 75): There was

&

a consensus between the employers dg a group and the graduates as a group

- - .
W ié . 04 ‘ »
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that knowledge of all’ 7 1tems undef'thls toplc was essentIaI 1n perform;'
ing the dus;es of eleotronics teohn1e1ans The weakest endorsement was
glven to- ELECTROMAGNETICS wath 54 percent of the employers, 75 pereent of B
the graduates, and 67 percent of the comblned group respondlng ESSENTIAL .
“to this item.” - . -" T o . o |
LIGHT (Appendlx F Table 76) A‘consensus was ev1dent among the graduates S
that knowledge of the GENERAL THEORY of LIGHTLdGEOMETRICALzeFfICS PHYSICQL ¢f“fi
OPTICS and SPECTRAL ANALYSIS is des1reb1e, Employers agreed WIth graduates. \4-

on only one 1tem Wlth oyer so percent of the employers respondlng DESIRABLE v
to-GEOMETRICAL OﬁTICS Employers were more supportlve of the item GENERAL fA

* THEORY with oyver 70 peroent respondlng on the needed-end of‘the continuum,

The reSponses of the combined group appeareo to sopport the study {“ﬂ
of all 1tems Ilsted under LIGHT with over Solpercent of thé responses on "
the needed, end of the oontlnuum. L o o ?":J ;* ‘*7 . 3
SOUND (Appendlx F, Table 77) There nas a consensus among tespondents 1n |
themoomhlned group supportrng a study of the GENERAL THEORY of SOUNB and .
the RECEPTION AND TRANSMISSION -of SOUND, However, graduates and employers

d1d dlffer in the. extent of thelr support Seventy-fave pereent_of the N

employe§s~responded DESIRABLE te.GENERAL THEORY and 60 percent of;this:samel .

‘ group ohecked'DESIRABLE.to‘thesitem RECEPTIOV.AND TRANSMISSION Graduates -

were more supportlvekwith 52 percent of the graduates respondlng that

\

knowlnge of both 1tems is essentlal for an eleotronlcs techn1olan perform- 4

* .

ing his job dutles.a B .
N S

Dxfferences between graduates and employers were statistically 51g- j

nlfloant at the .05 Ievel for the second item, RECBPTION AND TRANSMISSION

HEAT (Appendlx F,-Teble 7S)g Employers were more fevoreble toward the

»

'."etudy'of HEAT than graduates.‘,fhefe was é consensusﬂamdng'employers tnatb’

is desirable. Graduates, on the other hand, were less. adamant in their

- knowledge of the GENERAL THEORY of.HEAT, HEAT TRANSEER, and THERMODYNAMICS.

S

55 e



. T . ' - . . - E o
T ) . ‘s S «

. 4-"*’;“ . support with 47 pereent respondxng DESIRABLE to GENERAL THBORY 52 percent
| . ~‘jo HEAT TRANSFER d 36 percent to THERMDDYNANICS The resgonses of the o
. eomhxned group were similar to the responses of each’ indxvxdual group w1th

e . rat leest 50 percent of the respondents respondlng on. thé needed end of the '

ie «” .
N

Lo ) 1 eontrnuum on all iteds. - - e o '; N | Lo

HEAT (Appendxx F,. Table 79): The'eonoined responses of.enployerS-end graduetES

? indxeated support for the study of the 3 1tems under MOﬁERN PHYSICS Employ—

L

-

-ers as a group dxffered from the oomh;ned group with et least S0 percent of
the employers 1nd1eatrng that a knowledge of RELATIVITY and FISSION FUSION,
RADIOACTIVITY was not ﬁ%eded by electronlcs t chnrorans 1n performlng Job

duties., .The'employerg dld“respond that’the tudy of the STRUCTURE OF ATOM\-

-~ qgs‘desirable; Graduate responses followed more closely the response. pat-
‘tern of the'eombined grouo with over 75 pereent of the respondentS'responde_

~ ing on the needed endoof the oontlnuum to all 3 1tems

" CHEMISTRY (Appendlx'. -Table SQ) GENERAL CHEMISTRY was ‘the only 1tem llsted

-

",under CHEMISTRY that rece;ved unanlmous endorsement of both groups of

¥ - . respondents as well as’ the oomblned group Over Q0 percent of respondents

-~ - .

1n eeeh group responded on the needed end of the eontxnuum.~ There was a. :’}l
consensus among respondents 1n each of the groups that the remexn1ng 1tems

¢ QUALITATIVE QUANTITATIVE 'PHYSICAL, and ORGANIC CHEMISTRY were not needed

o by electronics techn1c1ans 1n performlng Jjob dut1es

»

: -BIOLOGY (Appendxx F Table 81) Knewledge of éIOLOGY is not neededzby ‘ ft‘j

-
'

o electronic technlelans in performlng\gob dutles eeoordlng to the respondents

of al& groups For 2 items, BOTANY and ZOOLOGY eaeh group unanlmously

o
vresponded NOT NEEDED. ~?he responses for the remalnlng 4 1tems ranged from
a 70 peroent of the total to 100 percent of the total falllng under the o
NOT NEEDED rd’ponse category; -"'d g . ‘g
'GEOLOGY (Appegpxx F, Table 82) The respondents‘in‘tne 3 groups overwnel-- K

mlngly responded that knowledge of the 5 toplcs 115oed under GEOLOGY was

- : i :
\)4 ' ., \-~\

k. ‘ ‘ ol
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was not needed by electronic technicians in performing their jeB- '

duties. The extent ef thelr respanse orlginated from 70 percent o¥

~ the employens respondxng'NOT NEEDED to 2 items, ECONOMIC GEOLOGY and

PHYSICAL GEOLOGY to 94 percent of the greduates respendlng‘sxmzlarly

< to: STRUCTURAL GEOLGGY and HYDROLOGY

< . . £

'DATA PROCESSING (Appendix F, Table 83):, Both graduates and enpioyers o

agreed that knowledge of FORTRAN and BASIC was either desirable or

" essential £or an electronic technician. ~BASIC, however, received more

imately the same for FORTRAN and "BASIC. S .

., addéd COBOL-and PL/1, - I ‘?‘“\\m

-

-.-support from the employers with 50 percent‘responding ESSENTIAL to . ..

A

BASIC; The percentages of graduates respondlng ESSENTIAL were approx-

: The responses df the comblned group‘refletted thedagfeement between
v : :
employers and graduates on the need er both 1tems with over 75 percent.

v

of thé comh1ned group s respenses falllng on the needed end of the con-

t xnuum

-rrv

f Of the 4 graduates who\added information under thls toplc, 2 llsted

1

“a knowledge of basic programmlng concepts The remalnlng respendents

~ B L

.

”-';‘ALGEBRA (Appendlx F Table 84).» There was a censensus among-the respondents

in the cemblned graup that all hut one of the 14 items under ALGEBRA were

essentlat‘knowledge for an_electrenlc technician. - The exceptlon, SERIES;

EXPANSIONS, had 46 percent: of the'respdndenfs in the ESSENTIAL response
S T | :
,"o R ‘ . ' C . . ‘;

Graduates were more ddamant in their responses with at least 60 per-

category.

cent of the gfhduatee‘responding ESSENTIAL to all items. Employers agreed

with graduates in.that over 70 percent of the empioyerS'respended on the
needed end of the continuum on all items. Employers were less adamant,

however; in theiy support of & items, DETERMINANTS AND MATRICES, QUADRATIC

'EQUATIONS, COMPLEX AND IMAGINARY NUMBERS, INEQUALITIES, PROGRESSIONS, and

.~

* -47- ) ?



‘SERIES:'EXPANSIONS ‘which had iegf than 30 pertent of responses falllng e

in the ESSENTIAL rosponse eategory,

.'__TRIGONOMETRY (Appendrx F, Tahle 85): Approx1metely three fOurths of all _.

~enployers and graduates 1ndxeated that knowledge of ANGLES TRIGONOMETRIC "
'FuNcrIons and RIGHT TRIANGLES was. essential for an electfonic techn1¢1an
"'in performlng job dutles.- The reiponses of employers and graduates to

L GBLIQUE TRIANGLES, GRAPHS OF . TRIG FUNCTIONS and INVERSE TRIG FUNCTIONS 4V

Y

N varred wzth over 50 percent of. the graduates respondxng ESSENTIAL as, com-‘
‘ pared to over 50 percent of the employers respond1ng DESIRABLE Approx—

xmately 86 percent of the comblned group S responses were on theuneeded

. \‘f.A*
-

end, of the contlnuum - e

]

N -~ LOGARITHMS (Appendlx F, Table 86) Graduates as a group were edamant

rn their support of the. study of LOGARITHMS wrth 80 percent rg5pond1ng

" ESSENTIAL to EXPONENTIAL AND LOG FUNCTIONS and 65 percent responding .

£ ™ ’ R A T

e T ]ESSENTIAL to 10GS OF TRIG FUNCTIONS _ Esployers agreed with graduates on
meowt these 1tems, however thelr responses were less supportlve wlth 50 percent

| respondlng ESSENTIAL to the flrst item and 40 percent respondlng ESSENTIAL

*

- to the second item. There was a consensus among respondents in the comhxned

grbup thet knowledge of both items was essentlel to. electronlo techn1cxans

»> i

_ | an performzng Job duties. . S oL | COR \\:;,/
S - . GEOMETR TRY (Appendlx F, Table 87): Atpleast 80 pero‘nt of each group's - -
R sponse‘to PLANE GEOMETRY was on the'needed.end of the continuum. Responses”ﬂ—

. 3
’ 'on th1s end of the contrnuum were div1ded hetween the BSSENTIAL and - the

DESIRABLE response categorles for each group

ANALYTIC GEOMETRY (Appendxx F, Table 88): Employers and graduates differed

Significantly (.05 leveI) ontS of the 4 items listed under.ANALYTIC GEOMETRY....A
Fxfty percent of the employers tontrxbuted to the signlflcant difference by |
respongding. DESIRABLE to SOLVING EQUATIONS GRAPHIGALLY GRAPHS OF 10G

- FUNCTIONS and POLAR COORDIVATES whlle 60 percent or more of the graduates

L I 5
A o I . 'f¢8~ ‘ ,
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' responded ESSENTIAL The remaining 1tem, ﬁfCTANGULAR COORDINATES, recexved

more support from the employers wlth 40 percent respondrng ESSENTIAL
Seventy perceht of the gradudtsﬁ responded s1m1larly to this 1tem. The

responses of the comblned group reflected the support glven these items
v

" by employers and graduates with approxxmately 80 percent of the responses

)

to each item falllng on the needed end of the contlnuum |
‘ CALCULUS (Appendix‘F, Tablg_sa): Gradustes responded favorably to a'study
of the 5 items IESted under CALCULUS; At least 78 percent of .the graduates
responded on the needed end of the contlnuum to DIFFERENTIATION INTEGRA- .
‘TION DIFFERENTIATION OF FUNCTIONS DIFFERENTIAL EQUATIQNS, and LAPLACE

'TRANSFORMS Employers, on the other hand s1gn1f1cant1y dsffered (.05

level) thh graduates on 3 1tems“ DIFFEREVTIATION OF FUNCTIONS DIPFEREN*

TIAL EQUATIDNS LAPLACE TRANSFORMS The difference could be attrlbuted to

the 50 percent or more employers who responded NOT NEEDED to the 3 1tems

STATISTIQS (Appendix F, Table 90)+ There was a consensus among the group

of employers and thetgroup of graduates that a knowledgepof the 5 items
listed under STATISTICS was eitner desirable or essential, A review of
the response pattern for edch ?Eemdrevealed that no“more than 5Q percent
of the responses fell under an} one response category. As a resu}t, the
respondents appeared divided between tne ESSENTIAL dnd DESTRABLE response’

N

categories. . . ‘ ‘ : o -

Industrial Engineering Technology , |
MECHANICS (Appendix G, Tablergi): The combined group and the group of
graduates agreed by responding on the needed end of the continuum to~the

o

5 items listed under MECHANICS. One iten,_DYNAM\CS' received over 50

percent aof bhoth groups' responses in the ESSENTIAL response category. On

the other hand, a maJOrlty of the employers disagreed wltz the other
groups by responding NOT NEEDED to.FLUID MECHANICS and STRENGTH OF
MATERIALS.

.
' 4 o [
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FUNDAHENTALS OF Ewmxcxw/emmoums (Append:.x G, Table 92) In gen-

) erel, respondents in the 3 groups agreed thet a knowledge of the 7 xtems ’

-

ilated under th1s topic was at least des1rable.f3r an industrial. engln
ing technlokan in performlng JOb dutzes Employers aere more adamarft in

thexr support of S 1tema, A.C. ELECTRICITY D C ELECTRICITY and ELECTRICAL

¥

lDEVICES wzth at lepst two- thlrds of thls group checklng the ESSENTIAL '._";

response category On the other hand three~£ourths of the graduatesfl

who responded checked the DESIRABLE response category on :all 1tems

A LIGHT (Appendlx G, Table 93) Employers as a group codld noo,agree on

-

r

"the items listed under thls toplc AS ev1denced by the equal number- of _f .
reeponses in each category for each 1tem. There-was a consensue on ald
. .

items among the graduates who responded Seventy—flve percent of thls
group checked ﬂﬁe NOT NEEDED category on all but the first item. On thxs
1ten; GENERAL THEORY OP LIGHT 75 percent of ‘the gradnates checked the 'v‘“
DESIRABLE response category | e

In general, only a knowledge of the GENERAL THEQRY o£ LIGHT 1s

1
-‘

needed by an 1ndustr1al englneerlng technlclan in performlng job dutles

SOUND (Appendlx G, Table 94) There wes a consensus among respondents '

1 |
in the 3 groups that knowledge of the items llsted under SOUND was not

needed by 1ndnstr131 englneeflng ‘technicians in performlng Job duties.

HEAE (Appendix G, Table 95): At least 75 percent of the- respondents in

<.Feach group responded on the needed end of the continuum to each item

—~ ,
lxsted under HEAT Employers were more adamant in their support of the -

GENERAL THEQRY of HEAT and HEAT TRANSFER as two- thlrgsxchecked the- ESSEN=-

TIAL response category. A maJorlty of the graduates on the other hand

checked theﬂDESIRABLE Tesponse category for-each of the-3 items.

‘MODERN PHYSICS (Appendlx G, Teble 96) Over two;thirdS-of respondents

)

in ;he 3 groups checked the NGT NEEDED response category for RELATIVITY

and,FISSION,-FUSIDN RADIOACTIVITY _Howﬁver,ythere was a consensus among

0"
¥
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the respondents in the cdbbined group and the group of graduates that

Lnowledge ot fhe STRUCTURE OF THE ATOM was at<ieast desrrable for an |

',1ndustrlal englneerlng techn1c1an | , .

L . -

" CHEMISTRY (Appendlx G, Table 97) : A mdgorlty of the employers responded

.on the needed end of the contxnuum to.all items llsted gnder ‘the, toplc

CHEMISTRY . Graduates, on the other hand responded on this end of tne

&

- _contlnuum to only-one 1tem, GENERAL CHEMISTRY In general the comh;ned

group - supported the study Qf only 2 1tems, GENERAL CHEMISTRY and PHYS}CAL a

-

CHEMISTRY. R | S

BIOLOGY (Appendix G, Table 98): mA’najority.of'theﬁrespondents in theJ

. combined group and the group'of'graduates‘aéreed that knowledge'of the-

6 itemS‘iisted under BIOLOGY_yas not needed by‘industrial engineering

- »technzclans in. performlng their job dutles ‘The group of employers con—

‘'sistently dxtfered with the other groups hy tho- thlrds respondlng on’ the
vneeded end of the contlnuum to all’ 1tems DR | | ) e

GEOLOGY (Appendlx G Table 99): There was a consensus among respondents

| 1n ‘each group that knowledge of\the 1tems llsted under GEOLOGY 1s not

needed by 1ndustrlal englneerlng technicians in performlng 30b dutles.'

DATA- PROCESSING (Appendlx G Teble IUO)t* In general the comblned group

’supported the study of hoth FORTRAN and BASIC programmlng languages

"Flfty percent of this’ group. checked the DESIRABLE response category

-

whlle another 16 percent responded nh ‘the ESSENTIAL category Graduates,_

: agreed wlth the comblned group by a ma3or1ty respondlng on the needed

L]

o end of the- contlnuum. Employers, on the other hand, were equally divided

b&Tween the ESSENTIAL and the NOT NEEDED response categories on both items.
One graduate added COBOL to the 2 items under this topic. o ,

- o g

ALGEBRA (Appendlx G, Table 101) Over two-thirds of\fhe employers agreed

that the items llsted under ALGEBRA were essentlal fo% anrindustrial
“~ l, i
51 . \. C
. \ . N
|
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. LOGARITHMS (Append1x G, Table 105) Employers were unanlmous in thelr

) _ ». . _ o
engzneering technxczan. Plfty percent of the graduates, on the other T

N

- hand, checked NOT NEEDED for 2 items, DETERMINANTS AND MATRICES and
-SERIES; EXPANSIONS In general “the comh1ned group agreed with’ the "ﬁd fulf;fj
employers on alltitems but DETERMINANTS AND MATRICES, CGMPLEX AND IMAGIN- |
ARY NUMBERS INEQUAL;TIES and SERIES EXPANSIONS.' A maJorlty of the - .;' o

‘comhzned group did respond on the needed end of the contlnuum te these

Lot . N
<

: _exceptlons. R _5_" . A .7 - S

© TRIGONOMETRY (Appendix G, Table 102): Employers and the combined group -

) agreed that the 1tems llsted under TRIEONOMETRY were essentlal . The "",‘ -
employers were unanlmous in the selection of th1s response category. 1§ -
Graduates dszered wlth the other groups by a majorlty check1ng the

DESIRABLE categery for GRAPHS OF TRIG FUNCTIONS and INVERSE TRIG FUNCTIONS

L 2 R

responses to the 2 Ltemg llsted nnder LOGARITHMS One hundred percent
of this group checked ESSENTIAL to these. 1tems A maJorlty oﬁsthe graduateqp
};r*on the other hand, selected the DESIRABLE category Only 25 percent of the ‘
‘graduates agreed with thexr employers | 1‘_ | | . )
.'GébMETRXe{Append1x G Table 103): The maJor1ty of employer respondents Q"
zndlcated that ‘these items were essentxal whlle graduates were evenly
_‘d1v1ded between the ESSENTIAL and DESIRABLE categorzes | /-\

e consensus of op1n1on of jhe cemhlned group was: that ‘bofh 1sgms ‘

‘represent essentxal snformatien.p

ANALYTIC GEOMETRY (Appendlx G, Table 105): Two-thirds of the‘employefsp'

responded that each of these 1tems was essentzal while, the remalning
;responses were under the DESIRABLE category One-half of the graduates
agreed ;hat the first item, RECTANGULAR COORDINATES, was essentlal wh11e"\
vhalf of thls group dectded that the reﬁaxnxng items were not needed

CALCULUS (Appendix G ?able_lﬂé) “Two- thlrds of all employers responded -

“that the 1§ems 11sted under CALCULUS were essent:al whlle the rema1nder



of the responses do not lend themselves to-a tabular presentatzon N

S . . : :

indroated they were not needed Theemajorrty of the graduifes seleoted.-

the BESIRABLE category for eaeh item except LAPLACE TRANSFORMS “which 50

*

percent checked NOT NEEDED.

rlSTATIsTlCS‘(Aependix G,,Xable'107): Employers'overwhelmingly endorsed
“each of these items as eseentialx Only 25 percent of the graduates con-

~qurred wlth that response. However 50 percent or more of twﬁi group .

- selected the DESIRABLE category in every case. | | ; '-' ' : ‘_ Coa

< <

. C Analysis of Responses to the e ‘ L
o - Qpen—ended-Statement S -

‘At the end of the questlonnalre, the study part1C1pants were asked

At

to respond to. the tollowrng open-ended statement

/ COMMENTS: The space below is reserved for any other comments
je;you may -have pertaining to this study. For. example, "you may.
wish to be motre specific with regard to certadmitopics that
. you feel to be too general or you may thlnk of other tOplCS
/ that shauld be included

‘/r ‘ . ‘. N ' -

- .
/ For analys1e and dlsou551on purposes, the responses to the open-ended

etatement wlll be presented by Englneerrng Technology field The dlversity

¢

Archltectural Technology

/

ane out of the 16 respondlng graduates added comments eoncernlng

‘- l

" the. sﬁrvey In general,,commentsrwere related to the.speoifrc architect-' .

» . . o .

ural"skills and knowledge needed by an‘architectural'technician as opposed
I , .

to basro‘scxence and mathematlcs toplcs. ‘For’example, 2 respondents men- -

4

tloned the need for model bu1ld1ng whlle a thlrd suggested computer graphics:

.Other respondents offerlng comments mentloned a need for more design thébry,

englneerlng economics and a knowledge of mechanlcal and eleotr1ca1 systems

’layout Two responses, howeyer, were related to the purpose ‘of the study

-~ One graduate 1nd1cated that ""a good backglound in m#gh is essentldl” whlle

"caloulus is not as wrdely used." Another commented that ""solar energy,is

’

rapldly becomlng a spec1alld€d f1e1d and should be §1ven prompt attentlon"

in an archztectural technology program ( ~3 l ;»
] , y . ‘\‘,‘
_ :: 2 M ‘-53- ‘ ) "L -
. . . § )
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~. | ’ . | B o~
| . . The one employer who offered & comment 1nd1cated that a mastery ef |

drawing tools and technlques draftlng in all medza,_and the ahzllty to.

read all types of drawings were important for an archztectural techn1czan

" in perform;ng job dutles. ¢

. . . . - ¢ .
. . . - - 4oL - e * ) ‘_ B
[ . -~ - Lo
. & - ' . - LSS >

(\‘

“.Chemzcal Technolo gz

The enployer and the 2 graduates who added comuents agreed that
ehenlcal technxcxans need a background in rout:ne laboratory procedures

~and the use of instrumentation. “The comments d1d reflect~ however, that
...\'\ :

N - a sound background in general “and enalytical chemistry was fundamental

-for a chemlcal technxcxan

a .

o7 Civil Englneerlng Technologx

R . -

Forty—one percent of the. 51 respondlng graduates added comments.
"The most frequently ment:oned toplc was mathcnatlcs. Five graduates

.speclficaliy commented that knouledge of mathemat1;§ such as algebra,

*

‘ trzgonometry, and geometry was essential for a c1vxl technxclan in per-, .
; J |
formxng his dutres Also ev1dent in the comments was "an - 1nterest in t ose

TP BN basxc mathemat1cs and sc1ence topics wh1ch lead to a better understandlng
A ‘ _ N . - "

-

‘of such areaa as sanitatlon, 50115, concrete, asphalt hydraullcs and

\ L .‘ .
3

—_— ‘surveyxng In general,, radnates' comments were supportlve of the study

of basxc sciénce and mathematics topics.
- | : ‘
| The four. employers, on the otper hand, 1nd1cated more znterost ln

. At

, .- topics which are directly related to their business. For example, two 'é’~~:

'emﬁioyers stressed the neéd for surveying while a~third indicated an

RE 1nterest in the study of graphlc art. . S

Computer Technol%gx

I
Both the. employers' and graduates' cdwments were general in nature.

However,‘both groups,.each numbering three‘respondents,_mentloned the

Al v ? ) N R . ' . K
importance of mathemntics to.a computer technician. Theffollow1ng comment

]

of‘one employer 1llustrates the interest in basic. sczenoe and mathematlcs

L o . - , -7, P | (} ,r‘ ‘ : . ‘
~ e 4 L,
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- o The people I hire must not only have knowledge but-must
VAN .- ..be able ta thlnk . Strong analytic ability is a must.

Electronic Engineering Technology .

+

- Employers did not comment on the qﬁestionnaire; however, 8 of the -

. Ti ; .20 graduates did reépond to the open-ended étatement:i'Iﬁ'general,\these‘ E
' . . .\ ‘. ‘1, [N

T graduates-addressed toplcs related to their spec1f1c JObS Comments

ranqu from'tﬂé-néed‘fo: more digital electronics to the desirability_

of coursés in_quality cnntroi.'-Underlying_all the~graduates;\comments

Pt

appeared to be an awareness of the rapldly chang1ng requxrements of the
electronics field and an appreC1at10n of the value of basie science and’
' ‘v, mathematLLs in keeplng abreast of - these changes.

fi'Industrlal Eng;neerlng Technolégy

‘; of the two graduates‘who‘added comments, one stresséd the‘ion%iance |
. ot the study cf ph¥51cal sc1ence toplcs such as llght and sound Also; _

“the study of: trlgonometry, algebra ‘and geometry was stressed by thf!(

,'reépondent The secand graduate 1nd1cated that a knowledge of’ eng1neer1ng

-
~ ' .
o~ ¢

economy'was 1mp0rtant for an 1ndustrlal englneerlng technlclan

-

o ‘."‘ ' Empleyers returned no comments on thELI questlonnalres. . <
" _ R | .
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~ SUMMARY , CONGLUSIONS AND RECOMMENDATIONS - " L.

. 4“
.

Summary ' | S L
. The major purposes»of-this study were to determine the attitudes of- *

,the graduates of Wake Technxoal Instxtute 5 6 Engxneerlng Technology

Programs and the employers of these graduates concernlng the bas1c :

science and nathenat;cs toplos most needed by engzneer1ng technlolans

'“uzn performlng-thelr dutles.‘ Another purpose of this- study was to obtain | -

- \

‘ates ogjane of the 6 Eng1neer1ng Technology programs at Wake Technlcal »“ L

conments from respondents concernlng topxcs other than those llsted on
&

the survey whleh are needed by engineerlng technlolans in performlng
"i‘ . - ' A . E ) .A ' .
their dutles ' - S g o | f e ) . A

. ’ r" . ) ‘ ’ ’ t . .o ) . .
A questzonnaire to‘deter£§ne the basic science and mathematics toplos

most needed by englneerlng technlczans 1n performlng their duties was

»»»»»»

developed and mazled to 697 part1c1pants. Of;thls total 470 were gradu—--'

InStltute who received degrees during- the perlod from 1969 through 1977

and 227 were employers of Wake Technlcafdlnstltute graduates of these

programs f,\ \.ﬁ 3 R I T . o o ;,?1 -

Two groups were selected as jurors for the purpose of evaluat1ng and

edltlng the- flrst draft of the questlonnadre.' One group consisted of a

"faculty oommdttee comprised of department heads from the Archlteotural

,81 1t ms under 17 top1cs and, one open-ended statement

. .
L e

{

Technology, Chemlcal Teohnology, Civil Eng;neerxng;Technology, Computer

Technology, EIectfonic Engineefing‘Teehnology;tIndustrial Engineering

T%chnology depsrtments and an 1nstruotor from ‘the Mathematics and Physxcs X

| Ipartment A second group of ;urors was seleeted on their present

\olvement with two and four -year Eng;neerzng Technology programs natzon-

, wlhe '7 S | '"  h “. e ‘f¢%f,,"' 'i o o N

| 4 On the basis of the reegmmendatlons made by the 2jroups of .’rers,
e

-

Te 1nc1ﬁded'1n_the

R, - v oE
- A , . ‘e -

questionnaxre.k L e (xb . ,
.. e . - ‘ ’ *"56;"1 “ , o i «* . _"‘.v“" .
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A Ch1 Square gnalysl: was used to test 6 null hypotheses to deter-
mine whether 51gn1t1cant dlfferences 1n responses exxsted between graduates

~
and employers -of graduates from eeeh of the & Englneer1ng Technology pro~

-

grams. In the Chl-Square analy31s the null hypothe51s of no 51gn;f1cant

difference was reJected when observ' dlfferences between graduates and

™

employers@gf the graduates of .a given prograp would have been expected to

0 51mllar samples -

\

Responses to an open:ended statement were analyzed and the in

occur by chance fewer than 5 tmes in

summarized'by Engineering Teehnology‘fielo‘ | " ;
Testhg of the 6 null hypotheSes for all bf the 80 1tems resulted 1nAf
'480 Chi Square analyses ‘ Slgnlflcant differences in responses at the 05
level or hetter,wegeiobserved on 57, or‘approximatély lg percent, of the.'
g'eomparisons,? The extent to which significant differences were. observed
betweenvgroups was as followe | ; | |
.,j1,~ Architectural Technology gradnates d1ffered wlth the employers ,?.

on 20 percent of the 1tems,

2. Chemlcal Technology grad&etes dlffered W1th thelr employers |

i , “on 8 pereent of the items,
D ’ ’ *

S 3. .Cluil Englneerlng Technology graduates dszered with thelr employers
' ¢

on 16 percent of the 1tems;

4. Computer Technology graduates diffefed‘with#the;r.employers on
lékpereent of the items; - - . o

S,; Electronlc Englneerlng Technology‘graduates differed wlth thelr
employers on- 10 percent of the 1tems and.
6., Industrlal Engxneerlng Technology graduates dlffered with thelr

'employers on only 1 percent of the”items.
Significant differences existed between the responses of the 6 pairs
- w R o

of respondents on 38 items as follows: .

Spea



1. One.eflﬁhe 6 paiteelgreups’ef emeleyers:endgraduatee diffeeed»
| .significaﬁtly on‘the following iteesﬁl PROPERTIES OF MATERIALS
. ELECTRIC FIELDS, NAGNETIC FIELDS ELECTRQMAGNETICS GENERAL THEORY'
- OF HEAT, HEAT TRANSPER QUANTITATIVE CHEMISTRY PHYSICAL CHEMISTRY
MICROBIOLOGYg ECONOMIC GEOLOGY STRUCTURAL GEOLOGY ,GEOPHYSICS
b—HYDROLDGY INEQUALITIES PRDGRESSIONS SERIES EXPANSIDNS TRIG-'
- ONOMETRIC FUNCTIONS, INVERSE TRIG. FUNCTIONS “PhANE GEQMETRY T
i‘?.4 SOLID GEOMETRY SOLVING EQUATIQNS GRAPHICALLY GRAPHS OF . LOG
FUNCTIONS ‘POLAR COORDINATES, PRO?ABILITY, SAMPLING'THEDRY,
- N .

~--AND HYPOTHBSIS TESTING

- &

"TWO of the’ 6 palred groups of empleyers and graduates dlffered
| s;gnif1cant1y~on the follow1ng items: GENERAL THEORY OF LIGHT,

RELATIVITY EXPONENTIAL AND - LOG- FUNCTIONS PGLAR COORDINATES

DIFFERENJIATION INTEGRATION LAPLACE TRANSFORMS FREQUENCY <( LT

DISTRIBUTIDN and VARIABILITY

'
»

3. Three of the 6 palred groups of employers and graduates dlffered B

) signiflcantly on the followlng items: RECEPTION AND TRANSMISSION

OF SOUND and RELATIVITY

-t

.\\5"1“ Four ef the ' 6 pa;red greups of employers. and gradudtes dlffered

»s1gn1f1cantly on the.fDIIOW1ng 1tems. DIFFERENTIATION OF FUNCTlONS ‘

v and’ DIFFERENTIAL EQUATIONS %

Frequency of responses by response eategory was analyzed by Englneerlng

Technology fleld - For :.unnnary purpeses Table ists the bam! science,
N

~
and mathematics topzcs needed by englneerlng techn1c1ans as determlned by

S

gﬁgs study. An "E'" in the table 1ndicates that the item is essentlal-
. \

| knowledge foxr a. teehn1c1an in ‘the Engineering Teehnolegy field llsted in -

the column. Slmllarly, an ”X" in the table indlcates that knowledge of the '

item is deéirable but not essentlal. Items which this study has determ;ned



. ) . [
. . -

- are not needed are 1ndieated by a dash " ”'-’The three designations E,
. ’ s ° ‘ e-“'f— ’ )
; ;p . ‘;xf*-, .are based on*response petterns for a ngen item. in whreh at

/{ _" '] [

et .~ least the group of employers or. thg group of gradﬁhtes agreed wzth the .

comblned group by a ma;or1ty response 4in elther ESSENTIAL, DESIRABLE
S ot NOT NEEDED categones o e
The need: for the 1tems llsted under the 17 tOplCS varled as summar-

e

- ized below - "‘ "'-)' T T,

. f_fl.: The strongest support for the items under MECHANICS came from

(\.

.respondents in the ArchxteoturaltﬂChemlcal,‘Clvxlﬁﬁnglneerlng,

s o | and Industrlal Englneerlng technologles

A . . . . ’ . ) \ ‘.

v . 2. The 1tems under ‘the FUNDAMENTALS OF ELECTRICITY/ELECTRONICS

" were unanlmouﬁly supported -by respondents in the Comp&ter,
S .
R Electron1c Engineer1ng, and Industr1a1 Englneerlng technologles.

:_ 3. wAll groups of respondents supported the Study of . the GENERAL

L L \THEORX OF LIGHT; however, only the Eleotrpnlc Engineerlng Tech~ '

‘-c

flnnology respondents 1hd1cated support for all the items under

RN . ' ' . s .
1 . . r . . P2 \

~ LIGHT | | . R _\ L . . .‘ :_ g \": .
. . . - L _}“ L . .
4. The study of the 1tems under SOUND ‘was supported by three groups

of respondents:\ Arohltectural Computer and Eleotronlc Englgeer~ '

s;}j o R ing technologies .

. A , . s
o [ 1 ¢

‘ S “All groups of respondents supported the study of HEAT.
e - ‘Los;“MODERN PHYSICS wgs, Important only to respondipg chem1cal teoh-

- o ' nlolans and electronic eng1peer1ng techniclans

-

N L. Only the Chem;cal Technology respondents supported the study

’

. of xhe rtems under CHEMISTRY

.

8.5‘I€ems lrsted under BIOLOGY were needed only by chemlcal technl—

& , PR

cians.

| 9., CLVil engineering technlolans were the only technicians who need’

Lo ?: a knJyledge of all the ltems under GEOLOGY ‘7k. .\@
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.lO.v'The.E items_under'DATA”PROCESSING weref;nportant\te;ail but -

—

_ architectﬂral technicians.

(J@e study of ALGEBRA, TRIGDNOMETRY LOGARITHMS GEQMETRY ANALYTIC

-

GEQMETRY and CALCULUS was supported by all respondents. . .,\\\
12 _The Chemical Civil Engineering, Electronic.Engineering, and
_Industr1al Englneerrng technology respondents 1nd1cated support
for the 1tems under STATISTICS v : ﬁ
- At the end of the questlonnalre, the study partlcioants.were gxyen the

fopportunlty to complete the followlng statement:'

\
COMMENTS ‘The space ‘below is reserved for any other comments
you may have pertalnxng to this study:. For example, you may
wish to be more specific with regard to certain topics that _ _
you feel to be too general or you may think of other toprcs -
- that should be 1nc1uded

In general respendgnts comments addressed changlng skllls and knowledge

required by the technxclan to produce in his JOb However, the respondents'

&
comments did reflect an awa‘ss of the rapldly chang.rng requrrements in

‘the Englneer1ng Technology field and an appreclatlon of the value of b351c'

science and mathematics in keeplng:abreast‘of these changes.

- - . .. . Conclusions

- - ‘\(}! . o ) _ .
,“*‘n Jx‘," ‘ﬁsr\ -~ \ .
The flndln fv \: hrw study” warrant the followlng conclusionS'
. ‘k“ \l r“v‘&
A tes and employers. in al} & Englneerlng Technology fields

‘ AR

’indiIted that a knowledge of mathematlcs tOplCS rangmg from

Alge a to Calculus was‘important for an engrneerlng technician.

The extent to which a ésrtazn mathemat1cal topig’ was 1mportant

. depended upon its dlrect usefulness in solvrng day-to-day problems

" on the job s Support for the study of other ma:jematlcal toplcs .
. ] -
o . resulted ,.from a need for a foundation in mathematlcs which would
L g

- e m.‘

'7af£or&‘€he techhlclan an opportunlty to keep abreast of techno-
s

logrcal changesfas well as. to develop analytical skills:,

t . N~
*‘l‘,v, I

. « . 60- 7P

..
T
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2. The participants b?ieved that an 'engineering' technician heeded
'y

sa knowledge of bas ¢ science toplos Wthh provxde a foundatien
o e -
for the applioatlon of the skllls ‘and knowledge in their part;cular

' fleld For example, ehemzcal teehnlcrans 1nd;é§;ed

of the“basxc sexenee of ohem;stry Electronle technigi

ans,'on'the
’other hand, 1nd1cated an. 1nterest 1n the fundame als of electr1c1ty

s and eleetronlcs whleh.expiain the electrlcaL phenomena assoc1ated

WIth the applzcations of electron1e§ and electr1c1ty

\For the toplo*DATA PROCESSING all study part1C1pants except those

»

in Arohltectural Technology belreved that a knowleﬂge of et least

-

_ one 521ent1fic programmlng language was rmportant. In addltlon,

e
»

y o respondents Lndlceted an 1ntereet in the studY'Of COBOL AU

L

. Based on the response patterns of employers and’ graduates, grad~ i -
. ‘ - ‘. . , ‘ - ‘- ’/ <8
T uates' ’responses were more supportlve of a knowledge of basm w2

. sczence and mathematlos toplcs Employers, on the other hand

- K N

‘tended to support only those toplcs whlch were 1mmedzate1y useful
rn.solv1ng day-tq;day problems’ Thls dlfference 1n response :

patterns can be attr%Puted to the enggneerlng techn1c1ans des1re
to stay abreast of technological ohange while employers appear

r

interested primarily in the knowledge and skills wh1ch’contr1~,
bute-to immediate production.)ﬂ

Recommendations for Further Study\,h S .

-~ . . UN SRR U ‘ N

The general conc1u51on that employers and graduates percelve a need L

-—q—f

for a knowledge of basle scienee and mathematles top1c5 suggests that for-

malveducatlon g:ograms should meet this need Instrxutee such as Wake

Teohnlcai Instltute wh1ch are of fering - Engineering’ Technology programs cany

¢

by 1ncorporat1ng the feedback from employers and graduates; deslgn currlculums

fa

‘;‘ort for a study

“



currlculums Given the lzmitatLSE&,of‘t1me in a two-year Engxneerxng

P . . . . h - . Iy

to meet the need of the Engxneerxng Technolog*pfleﬁh Therefore, the'

-

resulss of thlS study ean be dsed by Nake Teehnleal Instrtute S Engineerxng

[} .

'Technology departments speelfically and Engxneerlng Technology educators in

- kY

general in review1ng the—bas1c science and mathematics content of therr

Py
RN

Technology program and the 1mportance of relevant subject matter eurrxeulums

M A

could be rev1sed to better prepare englneer1ng technxexans to perform Job

-~

, dutle$ ‘as well as keep ebreast of. the.rapldly changlng flelds of technology

)
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v AN ASSESSMENT oF BASIC SCIENCE AND o
o ~MATHEMATICS KNOWLEDGE NEEDED IN' SELECTED = ,‘ B
S mmwmmemmmmmsmij-~f'. . - .

INSTRUCTIONS

-

ThlS survey is deszgned'to 1dent1fy the b351e science’ and';athematles topics =
most needed by eng1neering teehnic1ans in performing their duties.’ ‘The '
v topxcs llsted in this survey are potentlel suhjects for a two-year engineer-
- ing téchnology cuxrlculum. You are asked to evaluate the importance of the .
- mathematics and science ‘topics in.this survey according to the following
definitions. Please circle the number beside each item wh1eh 1nd1eates
what you feel to he the mOSt. approprlate response ' .
"1" means - essentlal knowledge for adequate performance in thls fleld of
technology. ‘ . ‘ -

s,
) >

L .."2" means - desirab1e=know1edge, but not essential to the performance of
- "~ job duties in this field. ("Desirable" indicates that this . . . -
knowledge would be helpful in certain related areas in which

" technicians may become involved, either through changgs in job
duties or as a result of advances in technology whlch you can
fexesee ) - . ; .

. "3 meenS'—'knowiedge that is not_ eeded in performlng the duties of an.
. - \ engineering teenn1c1an in this field.

Please circle the letter- be51de the ggglneerlng teehnlclan field for which

you are responding. . _ A -
' 'é. A. - Architectural Technology - % R (e
» B. Chemical Technology o < :
C. "Civil Engineering Technology
D, Computer Technology . O | .
; o ~E. Electronic Engineering Technology . i
. . Industrial Engineering Technology : : ‘ ,
: ' Other (Please specify) 3 SR o
k;\ ! . ' ‘ . N v\ s
Yoo - ) N ;
. ‘I ~r
‘ TOPICS
* —
] )
<§ R A. Mechanics - | o S -
: . . 4
o 13 3 1. Stetles (veetors and forces, equlllbrlum, torque, distribuyted
. loads, trusses, flu;d stat1cs - pressure, density, buoyancy)
. ‘ 1
1 23 2. Pluid mechanles (f1u1d flow pressure losses, piplng systems)
1 2 ‘3‘ 3. Structure, propertles and fabrication of materials (meta&—

lurgy, chemical bonds, energy levels; propertles of metals,
plastics, ‘soils, concrete, wood; testlng, heat treating,
forming) : , o

‘«71-_ ‘ ’ . ' ) 2




..,_‘.,’.?

. 1 2 3 - 4. Strength of materials (stress stra;n relatlonshxps moments,
- Vo : beam deﬁlectxon) ‘ S : {\ '

. . ]
. . a - - :

1 2.3 - 5. Dynamlcs Lfrxctlon. work engrgy,‘equatlons of motxon,
‘ veloc;ty, acceleratmon, rotatlonal motlon)

o B. Fundamentals of Eiectr1c1tnyIéctron1cs
PRI | ' . ‘ - N .\

1 2 3 1. Electrxc flelds to 1nclude the-nature of capacffﬁﬁc

p

123 2. Magnetic fields, ‘to'include the nature, of m¢uctance

g , -
oo, 12 3 "3, D C electrlcl%y (cumrent voltage, re51stanca, power)
: o ) . ..
1 2 3 ,4: A. C. electrlclty (effect1v values, impedance, resonance,
) - .1 power) _ ex \ o , 'g-‘
1 2 3 5. Electfonics (semi-conductors, transistors, circuits)? ¢ .
! . 3 . I_.‘ v -
g‘ 1 2 3 6. 'Elegtrlcal dev1ce§ykmotors, generdﬁors, transformers)
) . ) sy s
. 1 23 T Electrpmagnetxcs (Maxwelygs Hypoth351s§ electromagnetlc
| } : ___waves, Poynting Vectors) oo aex ,
y S B : ‘ “ V. ) - ~ . . . i . - .
C. -Light R ' '
. 1 2 3 .;l.f'General‘theory“(waves, reflection, refraction)'mf
- - P - o ] . ,‘ 3 -
172 3 2. Geometrlcal optics (renses and mlrrors) N
. ' 1 2 3 3. Phy51cal opt1cs (1nterference, dlffractlon polarlzat1on,
v o e dlsper51on, lasers) ° . .
. L | o
~ , n 1.2 3 3.. Spectral analysxs ' L e ., Lo
. ) f KRN - .
. S o | N . T ’ .
. ' D. Sound | : ‘ v .
‘ o ‘ v : . . . _ o
: 1 2 3 1, General g%eory (waves, oscillationms, ‘ibrations, super-
R - ' . Ut ‘.pOSIleﬂ ' ? R A S
. : ) v L R \ . . % . ' -
1 2 3 2. Receptlon and transm1551on (rddlatlon scatter1ng, absorp-
. ‘ “tion, damp;pg) | <o , (R -
‘ , E. Heat V_~ 3 L s ‘ i
- 4 . . . ’ ‘p . ‘e . . . ~
. ‘ .
R”A 1 2 3 1. General thepry (temperature, speciflc heat, 1deal gas laws)
. : . e % .
1 2.3 2. Heat‘tri%sfer ‘(conduction, canvectlon, radjation) \
Lot . P o ' P N
_ , } 12 38 3.0 Thermodynahics (bas%; laws, energy cycles, gas laws,
' . _ ' "~ entropy) . B :
. ' . ‘ ’ & . ' N ) b ' F “; \‘ o
' vl o Es&ential o ‘ '"2“)-vDesifable\‘ - d "3" - Not Needed

) . : ) » ) v . - ¢ .- -A _"
S ‘ : '.__?2_‘ .- é‘}é )ﬁ‘\ . .

€ * . . .
.t ' L} 5 Ce 4
o . . . o . } .
t. 3 o . N




i f'F; Moderh«éhysics"i' -1 - fn'p‘  ‘ S ;' o
y ; B ‘i, 2 3 e L. Structure of tﬁé atom - h T o '}~ A L
A L d .2‘ 3 2. 'Relat1v1ty and quantum theory | ‘\ '
;§ - N .1“erj'i "35'fos$1on fu51;n, and radloact1v1tyv EETEREEE. S
f | ’ ¢! ﬂChem;stry v '1':;.:::. | T ‘ ) . "

1 '2;‘3»  %‘.1. General chemlstry (atemlc structure, perzodlc table, basic
e " | ' .reactions, ox1dat10n-reduct10n equations, equ1va1ent weights,
R S P eheqlcal bonds compoun&s)

.H‘ ’ ’ “

SR '_lj % 3 ’;»érz. Qual;tatx@e dhemrstry (eotutlons, 1on1c spec1es)

_‘" R ' i “-. N Y - e
A 1- 23 '.§; Quantitatxve chem;stry (volumetr1c analysis of acids and
o e 0, bases; neutralization flltrat;on, stoxchlometry, gravx-
A L ’ . 'metrlc analy51s, 1nstrumental methods) - ‘ ’
, f:-‘r S ‘ \ .'.""’ 5 . \ ‘
- '" i :l 1 2 3 ',,3§4i Phy51xal chemlstry (atomlc theory, chemical thermodynam1c>, )
AR ) P l o electrqehemist'}y, hotechem1stry) @ .
‘,‘;‘ . . ‘ A‘ * ) -L_‘ . L
&w . 1 2.5 ., 5 Grganxe chemisfﬁy (hydrocarbons, compounds of carbon)
v (‘1. . . ) . - . .Q X . P 5; , . . - M . ‘,‘ ) -
o ., H. Biology < T v
i 10203 1. General blology (spec1es formatlon evolutlon cellular o
T L o ;fucture, functioning. of organ1sms) o R
;“-“,_-i'le_l 2 3 2,,_M1crebxolegy (micro- organ;sms b10chem1stry, water and
- s . B 'waete treatment) e , . ?-‘* . C
. : . : o ’ SRR T T B
EA 12,3 3. §celogy (man and nature; ecosystems) « '*W"" 3 TR
5 \ - o . A . . A "! .
O T I B Botany (plant bxology) T
o e . " . r K _ _ ', C Cf .
- ;»h : ,l’_2& 3. 5 ‘Zcqlogy (anfhal blology) o o C o -‘.ﬁf
_ R A 3,’; ‘\6.Q Genetlcs\(eff cts of heredlty, reproductlon pepuiat;on |
- ; L genet1cs) . B S o
s ;‘l_sﬁ. 3.0 g.j bh?sggalmgeo gy (overall study of the earth with stress
SR e on dynamic tructural aspects; landscape development
: e ."mountams,al compo ition of roeks.and mlnerals) ‘

'12. Ecenomlc geelogy (search for and exp101tat10n of m;neral
o resources such -as metall1c ores, fueis and water)

3. Structural geelogy (earth . structures and relatlonshxps to
PR forces whlch produce the structures)

» - v‘

 4; Geophy51cs (earthquakes, methods of mlneral exploratzon)

5. JHydrelogy (sc1ence of water chle, runoff dralnage)

i - "1"_~ Bssentzal ‘ .’_._~"'”2" - De51rab1e ; B "3" - Not Needed
U T ;_';',_"p%, 8N Y73. S ;5’{!" T
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1205 4.
1 25 5.
123 e
12 3 7.
12 5087
1.2 5 9.
*t _
1.2 3 10
12 “3‘ 11.

1 2 3 12

1 2,3 1%,

.

e %

S ‘\ .
"X J. -Data Progessing '
. . | . L ,
1 2 3 1. FORTRAN R o Lo
L - . o ' ’ . N
2 3 . . o
1 25 2 BasIC | N
3.  Other (List) .~ -~
. . s ‘ . ' \/ A
1 2 3 a. f
| —¥
1 2 3 b.
1 .2 3 c.
K. Algebra ' '_' L - B o ’
1 2 3 1. Bxponents and radicals
1 2 3 2. Scientific notation &_ . o S i

Algebraic.expressions - addition, subtraction, mulfipliéa- .
tion, d1v151on ' ’ :

Solutlon of equatlons and word problems o B
N / : ’
Determlnants and matrlces - use im solv1ng systems of 11near
equatlons ' : :
T N : o
Algebraxc solutions to systems of equations . L,
Paectoring =~ o .

. . < .
: . . . —
- -

Frad%10n§ = additlon subtractlon m%?tlgllcatlon, division

- Solstion of quadratic equatlans (ax +bx + ¢ =0) f, ,‘j' T
Complex ”or 1m§g£nary,.numbers ; , .A.'/ | _ "
Inequalltles

. Ratio and prqpbryion R o " : - . : ,

"o

, . . o | .
Progressions - arithmetic and geametraf,

-,1 2 3 'Seriesﬁ\expansion of %unctio?si‘ L e o

‘L:.'Trlgonometry oo~ ¢ .-b -: ‘ J '. T

1 2-3 1. Angles (degrees and’ radians) T - B | -

1. 2" } 2. Trlgonametr1L functlons | ' 5 .. v T _
(3 ' C

Appllcatlons of" rlght trlangles : N

R . L ’/
- .

Oblique trlangleS“law of 51nes and law of cosines

¢ -
< N
Graphs of“ﬁxlgonometrlc functlons, ‘ ‘. , '
2 N ’ f. ¢ ) e : L e
y . . - N
e ! \"‘?4-" L 84 o M ' - . - ) '
e , . \;/P} ‘ )
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COMMENTS :

1 2 3
Ml
1 2 03
1 2 3
Nl‘
1 2 3
A
12 3
!‘ O.
1,2 3
1%
1 2 3
1 2 3
1 \2 3
1 2 3
1
1 2 3
1 o203
1 2 3
1 2 3
Q
1 2 3
‘!
1.2 3
1.2 3
1 2 3

2. Frequengy distributions

4. Sampling theory

»
]

6. Inverse. trigonometric functions®
_ . sunsrions,
Logarithms

2. Logarlthmh of trlgonometr1L functlons

Geometry - Figures and Formulas,

dxmen51onal shapes

s §. .
1. Exponéntial and logarithmic functions and equations

2. Solid geometry - three dimenéional shapgs

Analytic Ceometgy

¢

2. Intégration (areas.under curves, volumes)

\ .

l.g'ﬁifferentiation (slopes, rates) ¥

‘l', §ECtanguiar Coordinates

.2, -Solving eduations and systems of equations
3. -Graphs of logarithmié'funcfions

4. Polaf coordinates - | ‘:5 . ‘
Calculus~  ,

+

i

1. Plane geometry - propertles and Telations of two-

graphically -

3. 'Diffiiéntiafion of trigonometric functions and of loggrithms

4:‘-Differential equations -

5. Laplace transfoqms ’

c

L

.“Statlstics

1. Prcbability

-

. - .o CEE ] h .
3. -Variability (standard deviations, arithmetic mean)

5. prétheéis testing

C

The space below is reserved -for any other comments. you may have

¢

“pertaining to this étudy For example, you may wish td be more specific
‘O you may

with regard to certain topics that you feel to be too general;

. think of othef topics that should be 1nc1uded

/

'

<«

-

-~

N

.
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‘Mechanics (Items A.l. - A.5.)

Architectural Engineering Technology '
X RESPONSE CATEGORIES
ITEM GROUP — — e 1O
. o Essential . Desirable Not Needed R
B N : y
Statig ‘Employers . 28.57 '64.29 ¢ 7.14 14
- " X»Graduates 56.25 37.50 6.25 - 16
i Combined . 43.33 ,,?50.00, - 6.67 30
A - L K . .
Fluid Employers 7.14 35.591- . 57.14 14
Mechanics  Grgduates 18.75 ~43.75 - 37.50 la
Combined . 13.33 40.00 46.67 39
N - : | 3
Properties , Employers 35,71 64.29" 0.00 14
of | ' Graduates . 75.00 - 18.75 6.25 © 16
Matetials Combined 56.%67 49.00/ 3.33 30
‘Strength  Employers 42.86  :50.00  7.14 14
of ~ . Graduates 62.50 25.00 - 12.50 16
Materials  Combined, 53.33 . 36.67 10.00° 30§
Dyhamics  Employers 0.00 50.00 50.00 14 )
' Graduates- - 25.0Q. 37.50 ¢ 37.50 16
Combined 13,33 43.33 43.33 30
. e ,
‘ s | v \
. . /
y -
y ’
L . : T
-~ | 3 -
. ) )
- A - s
™~ . . i A
s ~ - <* v
4 . .
. Q) N
: ’ ‘ . r 87 ‘. 7 -
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v T A ’_‘_ ; A . - ¢ " ' 4
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Table 7 1.-B.7.) -
Y SPONSE CATEGDRIES R
GROUP /RE @ Torad 7
" Essent1a1 Dcslrable Not Needed - - _
' % . SR *
_ s . S S -
Electric  Employers' 0,00 Y . 21.43 78.57 14 -
Fields - Graduates 12.50 37.50 - 50,00 . 16 .
: Combined ©6.67 - 3000 © "63.33 30
Magnetic  Employers 0.00 21.43 . 78.57 14 -
Fields Graduates . 12.50 31.25 56.25" 16 \
Combined 6.67 26,67 66.67 . - 30 -
D. C. Empldyers - 0.00 35,71 .« 64.29 14 .
Electritity Graduates 12,50 50 0 . 37.50 16 . .
~+ Combined 6.67. 50. 00 30
N Employers  7.14 57.14 35,71 14
Electricity Graduates 18.75 56.25 25.00 , - 16
- ‘Combined 13,33 - 56.67 30.00 36 -
. - ] .
" Electronics Employers 0.Q0 7.14 92.86 14
~ Graduates 6.25 37.50 56.25 16
Combined 3.33. e 23,33 #*'273)§~w , 30
r A \ | X | -
_Electrical _Employers 7.14 50.00 42.86 ., 14
Devices ™ Graduates 18.75 50.00 31.25 16 .
Combined 13,33 50.00 36.67 30 -
‘ C ‘ i ) : ﬁ’:‘L ' B
‘Electro-  Employery 0.00 . 7.14 y . 92.86 14 oo
magnetics Graduates 6.67 ~26.67 66.67 15§
. Combined 3.45 17.24, 79.31. 29 . ‘e
* \ 7 f - 3 \/‘\-‘
* ' . : oD ..
! . ' .% ' ' | ;
> (.
.o Sy | iy
- - . . 3 ..
, “ {‘ i ~ (—f
é.: ) ‘
. \ 78 .
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Table 8§ nght (Items C.1. - C.4.)
.+ . Architectural Engineering Technology i |
. . _,f"_ b
\ 3 : _
RESPONSE CATEGORIE® |
ITEM GROUP — . Total
- . .Essential Desirable Not Needed .
% . ,)? . % ~
General  .“Employers 21.43 '~ - 42496 - 35.71 14
Theary . Graduates 3500 . 37.50 « 37.50 16
_.. . Combined  ,"23.33 - 40.00 ¢ 36.67 30
. Geometr}<  Employers 0.00 '~ 28.57 . 71.43 - . g 14
cal . Graduates 12.50 - 43,75 43.75 ' 16 . s
Optics - * ~ Comibined ~ ,  6.67  36.67 56.67 30 S
,.  Physical Emélo;asi 0.00 28.57 71.43 14
Optics Graduatey 0.00 43.75 56.25 _le ‘
‘ Combdined 0.00 * 36.67, 63.33 30 ,
Spectral  Employers 0.00 0.00 ,100.00 14
Analysis . Gradufites - 12.50 18,75 68.75. 16
: Combined 5 6€.67' ' ~ 10.00 83.33 30
. \p | | N ‘ N
. . ' o "\' .
3 . o )
I ) wu
g =
f'\- - . N f_“ ..
“ k. — s L e .
- /”.:i.fG ~ )
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L Qh Y ‘
N . f’ ,L‘ te [y
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i -
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- ‘Table 9° Sound J{Items D.l1. - 'D.2.) :
J . . Architectural Engineering Technology '

. "L ©.  RESPONSE CATEGORIES .
ot ITEM GROUP B — - T°;al‘
T S Essential  Desirable, .Not Needed

| s s %
iﬂeneral v Employers | 14, 57.14 - “‘28.57 14
; " Theory - Graduates T 56.25 - 25.00 16
‘ - Combined - ) 56.67 - 26,67 30
~ - Reception . Employers -~ 0.00 .  35.71 64.29 , 14"
) and Trans-. Graduates .  18.75 T 62.50 18.75 . . 16
‘ mission - Combined 10.00 50.00 , 40.00 . 30
. : | s \ o ‘ L ’ l__g "“\
. K
; ( |
ﬁ o .
[y ‘ ‘ﬁ“"
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- ! v ’
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§
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foor

"Téi{le 10 Heat  (Iteps E.l. - E.3.)
o Architectimral Engineering Techrology
S T e
_ . RESPONSE CATEGORIES Total
ITEM GROUP. ' , — f ~ O
o Essential  Desirable  Not Needed :
% % R T
- - f". ‘. I n
General Employers 42.86 C - 28,57 28.57 14 .
_-Theory Graduates 31.25 37.50 31.25 16
Combined:  /36.67 L 33.33 30.00 30
N v . ’ -/ C. * o ’
o 5o 2N . |
- »Heat’ Employers 28.57 50.0Q 21.43 14
, Transfer. . Graduates - 50.00 50.00 0.00 - 16
A Combined 49.00 50.00 10.00 30,
. 7 Thermo-  Employers 7.18, - . 42,88 50.00 14
/" dynamics = Graduates 25.00 31.25 43,75 16
T Combined 16.67 1 36.67 .46.67 - 30
SN : —
o /s A
A ‘
: e _
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' Table 11 . Modern Physics (Items E.l. <'F.3.) |
‘ - Architectural Engin€ering Technology .
ok, ) . ) ‘ ' - S
o ' - RESPONSE CATEGORIES = ‘-
. LTEM ~ GROUP~ — - —
- , _— » Essential Desirable Not Needed
\ . I v ‘ D B *
Structure  Employers ° 0.00 0.00 100, 00 14
of Atom . Graduates -~ ~ 6.25 . - 25.00 . 68,75 16
Combined .. 3.33 113,33 ~83.33 * 30
' Relativity Employers  0.00 0-00 100. 00 14
S Graduates . . .25 31.25 - 62.50 16 N\
f Combined 3.33 16.67 80.00 30
. " pission,  Employers ' 0.00 £ 0.00 100. 00 T 14
. {'Fusion,  Graduates’ & 12.50 18.75 68.75 16
- | *| Radio-  Combined 6.67. 10..00 83.33 30,
) ~ jactivity - . = '
; L > -
. »
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“Table 12 . Chemistry (Items G.1. -,G.5.)

7 . ¢ - . . . ) . “
' ‘ Architectural Engineering Technology
N T 'RESPONSE CATEGORIES *
ITEM - GROYP ~——— . = T
‘Essential D&sirable  Not Needed
% % T
General Employers 0.00, 28,57 . 71.43 14
Chemistry  Graduates 12.50 25,00 ¢ - _;63.50 16
. ' * Combined 6,67 26.67 % Y66.67 30
\‘\\ : . . . s " o s ) * . . .
_ N C N e S o
- Qualita-: Edployers ~_ . 0.00 . 0.00 . 100.00 - 14
- g tive Graduates \$\\ 6.25 .12.50 81.25 16
P ,Chemistry  Combined \S\QE\\ . 6.67 90.00 - 30
- L v |
“Qudntita-  Employers S 0.00 Y 0.00 100.00 14
tive Graduates - 6.25, 7 18.75 75.00 16
. Chemistry . Combined ° = 3,33 - 10.00 86.67 30
- Physical  Edployers 0.00 . 14.29 85.71 14
) Chemistry  Graduates 6.25 31.25 62.50 16
T - Combined ~ © 3,33 23.33 73.33 30
) Organic .Employers' $, fd.OO T 7.14 92,86 14
_ Chemistry . Graduates < 6.25 . &R.75 - 75.00 . 16 J
. .+ Combined 3.33 3.33 {} "7 83,33 - 30
- ¥ . ' o A
_ $ * -~ ' e~ i
_ : .
S SN S .
. ! .r N ( . \
- ’ : ';K‘ ’ . '
) N
. . . 4
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. Biology (Items H.1, - H.6.) -
ﬂArchisectural'Engineering Technology -

~N _
- RESPONSE CATEGORIES C roral
JTEM GROUP - ' — — N
BN Essential  Desirable  Not Needed o
- 5 % ' % |
B ’ | “‘ . i N »
General  Employers. 7.14 . 14,29 78.57 14
Biolggy Graduates 0.0 . 33.33 66.67 . 15
S Combined . 3.45 24.14 72.41. \;; 29:
" Micro- Employers 0.00 * 0.00 100.00 14
‘biology ~ ‘Grdduates 6.67 33.33 . « ° 60.00 15
. Combined = = 345 17.24 - 79.31- o, 29
s ) : | | v ‘v \ \\ | . ‘ .
" Ecology Epployérs 21.43 28.57 E 50.00 ‘§ 14
| o Graduates 6.25 43,75 §0.00 .7 16
Combined 13,33 36.67 50.00 - ° - 30
Botany _EmployeTs 0.00 . 35.71 64,29 14
Graduates ~ *6.25 - 31.25 62.50" 16 .
ComBined 3.33 33.33 +63.33. - 30
Zoology Empxbyers}- 0.00 14.29 © 85,71 14
Graduates 6.25 12.50 81.25 .o 16
-Combined - 3.33, - 13.33 83.33 . - 30
Genetids “wEmployers - 0.00 7.69 .57, U s
‘ Graduates - 6.25 18.75" 7590 , 16
Combined 3.45 13.79 82.76 g -29
- e b ‘r—f—"’\
oo 5.
o \ ,
. .
Q
- \-*-) N -
Ud P e
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'S . \ -\
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E Table 14 . Geology '(Itéms I.1. - 1.5.)
N : Archlfectu;al Engineering Technglpgy
: L " 'RESPONSE CATEGORIES . Total
ITEM GROUP - — ; . N
- ‘ .~ Essential  Desirable Not Needed -
N 5 5 N
=  Physical . Employers 7.14 57:14 35.71 14
- Geology Graduates ~ t 31.25 “ = .62.50 . 6.25 16
¥ : . Combined 20.00 . 60.00 - 20.00 30
) » ¢ . ‘ : \'~ . .
. . , . . . . } e, ‘ e
Economic . Employers 0.00 14.29 85.71 14
_ v Geology - Graduates 12.50 50.00 ' 37.50' 16
. Combined S 6.67 33.33 © - 60.00 - 30
. . . . : s ‘ .
" Structural Employers otoo 21.43 78.57 14~
/o Geology Graduates” 31.25 37.50 31.25 * 16
}/"_ T o Combined'. .~ 16.67 3Q.00 53.33 30
) /. N o o . S _
~ /.'// ~ ) L] . - . ) . . . . ’ - . ;
Geophysics Employers 0. 00g 21.43 .78.57 14
; +,Graduates 25.00 25. 00 50.00. W 16
S . Combined 13.33 23.33, 63.33 30
e F 'fglogy Employers _O;OO 71;45  28.57 14
IR ot Graduates 25.00 . 75400 _#®:00 16
L . * Combined, 13.33 73,33 13.33 30
— . . - . \ .* I ' ‘ .
¢
<
N |
a— " -~
_ ‘, -
] ‘ - ; : 1 -
¢ ‘ -
i. S‘} 5 .
H . S 5
‘L. - ) fl"'
[ Lgs- b
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, .+ Table 15 ,- Data Processing (Items J.l. - J.2.) |
. 4 Architectural Engineering Techhmology
- O - . - - ~
R d . ' : T ' . - i K ff -
‘ , - .. RESPONSE CATEGORIES Totlal
~ ITEM . GROUP* — — .
; ! , - ' Essential’ Desirablg . Not Needed :
;o ' % N . ¥ /
! ot . . N - - o : |
FORTRAN ~ .Employers - 0.00, - 28.87 - 7 71.43 1
' -+ Graduates 21.43 14.29 . 64.29 14
~ Combined 10.71 21.43 2 67.86 28 o
L - f . . ~ "\ ! ‘ A L . -
~ ¥BAsIC Employers 7.14 35.71 57.14, ) j14
. r - Graduates 16.67 - 33.33 ,50.00) 12
' Combined 11.54 34.62 53.85\ 26
. : . ‘ L ‘ _‘ e l \_ - ' - 3 -
e ’ e
. 2 ! sh LV, . ) g ‘ ) . “ -
‘ . ;e . .
' , a . T e ' ' .
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" Table 16  Algebra (Ttems K.1.

h)

- K.140)°

-87-

Architectural Engineering Technology
\ B - ~ ;
, . RESPONSE CATEGORIES Total
" ITEM GRQUP. — ‘ ‘ : B N
.. . Essential  Desirable Not Needed
% - S %
~ Exponents  Employers 35.71 42.86 21,43 14
and ) Graduates 46,67 33.33 #20.0Q 154
Radicals .Combined 41.38 ' 37.93 * 20,69 -, 29
. : ‘ e
Scientific Employers 28.57 28.5% 42.86 14
Notation K  Graduates 46.67 40.0 13.33. 15
Combined 37.93 34.48 27.59 29
Algebraic  Employers 50.00 42.86 7.14 14
- expres- Graduates 60.00 26.67 . 13.33 15
sions Combined 55.17 ° 34.48 - 10.34 29
- R
“Equations  Employers 71.43 21.43 7.14 14
and Word Graduates 66.67 26.67 6.67. 15
Problems Lombined 68.97 24.14 . 6.90 39
‘Dete&- ' Employers 28.57  57.14 14.429 ‘14
‘nants ~y. Graduates 46.67 40.00 - L1333 15
Matrices - Combined 37.93 48.28 "13.79 29
. ’ X C e L .
Solutions Employers 42,86 750,00 7.14 14
to systems Graduates 60.00. 26067 13.33 15
- equations  Combined 51.72° ° 37.93 10.34 - . 29
o o+ o
Factoring  ECmployers 35.71 42.86 21.45 13
.~ Graduatges 40.00 - 40.00 20.00 15
- Combined 37.9$\~ 41.38 20.69 29
Fractions Employers ' 71,43 21.43 7.14 14
| - Graduates 86.67 6.67 6.67 L5
Combined 79.31 13.79 6.90 29
Quadrat¥c ‘~Emplmyers 35.71 42.86 21.43 14
Equations ' Graduates 46,67 40,00 13,35 - 15
Combined ’41.38 41.?8 17 .24 29
20 ’ l{’}‘ ?
‘ﬂ ' -

e
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o “.Table 16  Algebra (Items K.1.-K.14.) S
(con't) ' Architectural Engineering TechnoloRy X
. — : . - : —— v
’ - I ' 'RESPONSE CATEGORI*S ' P
ITEM GM}P ' ‘ T°§al
' Essential ‘Desirable Not Needed
' ’ % I ' %
i
Complex & Employers 14.29 21,43 . 14
Imaginary Graduates .  33.33, 40.00 15
Numbers Combined 24.14 31.03 29
' )
Inequali-  Employers 2143 28.57 14
ties Graduates 40.00 46.67 15
Combined, 31.03 37.93 . 29
Ratio § Employers 57,14 - 35,71 14
Propor- Graduates 73.33 20.00 15
tion Combined 65.52 - 27.59 29
’ E ) i
Progres- Employers 21.43 - 64.29 14
sions Graduates . 46.67 40.00 15
. Combined 34.48 51.72° 29
. Series; - Employefs - 14.29 ”?2.86 42.&£ - 14
-Expansions Graduates 1 46.67 33,33 20.00 - 15
.. Combined 31,03 37.93 . .31.03 29
- . ' -
\w
N\ - )
Y ’ 3
. }
\ _
l\ -:\'f
{ ‘ i L ‘
. t
¥ , __
. . £
~ Jx
")w /‘ |

- -88-



-89-

.
i .
Table 17 Trigonometry}‘(ltems L.1.. - L.6.L'
‘ Architectural Engineering Technology .
- - ~ -
- RESPONSE CATEGORIES | ' fotal
ITEM GROUP — — N
- Essential Desirable  Not Needed :
% : % %
Angles Employers 78,57 21.43 . 0.o0 14
. Graduates .93.33 0.00 6.67° ‘15
Combined’ 86.21 10.34 3.45 29
Trigono-  Employers 71443 28.57 0.00 ° 14"
metric Graduates- - 86.67 6.67 6.67,. 15
Functions  <Combined . 79,31 17.24 3.45 29
s |L ’ ;
~ Right: Employers 78.57 21.43 0.00 _ 14
_Triangles  Graduates 80.00 13.33 6.67, 15
' 'Cambined 79.31 17.24- 3.45 29
Oblique  Employers  ~ 71.43 28.57 0.00 14
Triangles  Grdaduatées 73.33 20.00 6.67y 15
: Combined 72.41 24.14 3,45 , 29 N
Graphs Employers 50.00 50.00 0.00 14
of Trig Graduates 53.33 40.00 6.67 15
Functions ' Combined 51.72 44,83 3.45 29
Inverse Employers 28.57 64.29"° 7.14 14
Trig Graduates 53.33 40.00 6,67 - 4~ 15 ‘
Functions  Combined ©41.38 51,72 <ff/%.90 29
g Q
il ! i
’
L3 “ -
£ é ' :
&
- . ‘
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- | I
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€ . Table I8 ° logarithms (Items M.1. - M.2.) )
" C Architectural En.gineering Technology |
) . : )
. RESPONSE CATEGORIES , Cral )
ITEM GROUP — - ‘ N
. Essential Desirable Not Needed | |
. } . ’ ‘ % ° % * .' v %
: . S ' - - ,
" Exponential Employers 15.38 38.46 46.15 " 13
§ Log Graduates 37.50 56.25 06.25 . .16
Functions  Combined 27.59 48.28 24.14 29
) Logs. Employers 21.43 35.71 " 42.86 ?\ 4
7of Trig ~ -Graduates ¥7.50 50.00 12.50 16 .
., . Functions Combined 30.00 43.33 " 26.67 30. ’
L % .
"‘ -+
, | . /
!
[
{
- - e
- v’i'\ -
: ) |
. 1
. , |
~ “‘j’ - j
‘..a’ . . & “ E \
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-~ Table 19 GeometTy - Figures and Formulas (Items N.l. - N.2.)
' ‘Architectural Engineering Technology .« *

. , RESPONSE CATEGORIES 3,
s . ITEM GROUP " € Toral.
. . S N Essential Desirable Not Needed
. . : % B %
. . —
. ) i T R
Plane . Emprl'oyers 64,29 \ 35.71 ‘ 0.00 ™ 14 -
» Geometry Graduates - 81.25 6.25 12.50 - 16
. Combined 73.33 i0.00 6.67 . 30
Solid: " Employers ‘  57.1d44° 42.86 * 0,00 -, 14
Geometry Graduates 75.00 . 12.50 - 12,50 16
’ ~ -Combined 66.67 26 67 o 6.67 30
' . : . . . i ,4 1 ) -
— - — ‘ )
-~
. SR \
. \ .
~N | } \ ' R . -
} | A
{ N
1 -
-
.
1 *
{
, ' ’
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Table 20 Analyti'c'Geometry (I’tem“s 0.1, - 0.4.)

e L Architectural Engi}eering Technology ¢
/ - . »
- - RESPONSE CATEGORIES - X
. ITEM " GROUP — Toral
g ) Essential  Desirable  Not Nedded
| % % ; % '
_ .
) 3 -r / '
| Rectangular Employers 57.14 28.57 v 14.29 14
e Coordinates Graduates 68.75 18.75 12,50 16
Y : . Gembined 63.33 23,33 13.33 30
Solving Employers 42,86 42.86 14,29 . < 14
. Equations Graduates 50.00 31.25 © 18,75 16
/ Graphically Combired 46.67. 36867 16.67 .30
. .“ . . : \ . .
« . - Graphs of Employers 14,29 57.14  -728.57 14
| Log - .  Graduates 43.75 - 31.25 . 25.00 Y16
! Fungtions  Combined 30.00 43,33 26.67 30
™ Polar Employers 7.14 57.14 35.71 {4‘
FO Coordi- Graduates 37.50 50.00 ‘ 12.50 16
J nates Combined 23.33 . 53.33 - . 23,33 30
, | ¢
o oy
. \ -
, !
.
\‘;\‘ — //
} 3 ' ,"
A . J | N
- } ’
' { 1) e
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Table 21  Calculus (Items P.l. - P.5.) | ‘
' - Architectural Engineering\Technglogy ’
‘ RESPONSE CATEGORIES Total
ITEM GROUP _ ‘ A o
'$ Essential  Desirable Not -Needed "N\ /
‘ % b % :
. » ~ -t i\A .
. Differen~  Employers 7.14 64.29 28,57 14
tiation " Graduate's 50.00 : 43,75 . 6.25 16
~ Combined '30.00 53.33 16.67 30, "*
Integra-  Employers 14 29 57.14 28.57 14
tion Gradpates .75 50.00 - 6.25 :16
Combined x 00. 00 53.33 16.67 30
Differen-  Employers 7.69 23.08 69.23 13
tiation of Graduates 37.50 37.50 .25.00 - 16
Functions  Combined 24.14 31.05 44.83 29
_ . . "- [ |
Differen-  Employers 7.69 23.08° 69.23 13
tial | Graduates 25.00 56.25 18.75 16
Equations * Combined 17.24 41.38 41,38 29
‘ f
Laplace "Employers 8.33 - 16.67 75.00 12
Trans- Graduates 18.75 43.75 37.50 I6
forms ' Combined 14,29 32.14 53.57 28 ?
-
‘ »
(’ ‘ ,
A
. 1 +
. g
o : « .
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“Table 22

-«

LS

Statistics ¢ (Items Q.1. - Q.5.)

Architectural Engineering Technology

. f s . . RESPONSE CATEGORIES - TOtai
. ITEM GROUP . : , N
. Essential Desirable Not Needed
. % ’ , qq. *' 96 . ~
* Probabil-  Employers 0.0b 7,14¢ 92.86 14
ity Graduates 37 .50 -43.75. 18.75 16
Combined 20.00"., 26.67 + 53.33 30
Frequency Emplg¥eérs ~ 0.00 100.00 13
Distribu-  Gradiates 25.00 120500 16
tions Combinedt -13.79 51.72 ' 29
A R
Varia- Employers 0.00 0.00 ¢ ., 100.00 : 13
bility Graduates 18.75 56.25 25.00° © 16
: Combined 10.34 - 3L.03 ¢ S58.62 29
u‘ v ‘ 1 ¢ . 1 .
~ Sampling Employers‘ - 0.00 0.00 " 100, 00. 13

. Theory Graduates . 25.00 . - 43.75 31,25. 16
- Combined L3%79 . - 24.14 . 62.07 . 29
Hypothe-  Efployers 0.00 -  0.00 100.00 13
'sis © - Graduates 18.75 . 43,75 37.50 « 16
Testing . Combined- . = 10.34 - 24.14 65.52 ' 29

‘ . ¢
- ;
b
T ! : : -
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Chemical Teghnology
Tables - '
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Table 23 Mechanics (Itéms A.1. - A.5.).
. : Ch$m3c31 Technology :
ﬁ'— — R4 : “
‘ ~ RESPONSE CATEGORIES -
ITEM GROUP, 4t NI T°;al '
"7 " Essential Desirable Not Needed |
% ° % ¢ 95 I <
Statics Employers 33.33 33.33 & 33.33 . 3
- Graduates ( 16.67 06.67 16.67 6
. Combined ¢ 22.22 - 55%56 22,22 9
e . Fluid Employérs 33,33 - 33.33" - 33,33 3
Mechanics  Graduates 33.33 50.00 16.67. 6
_ Combined 33.%3 44.44 | 22.22 9
: s L _
;) Properties Employers 100.00 0,00 0.00 3
- wf ' Graduates 33.3% - 50.00 16.67. 6
. Materials  Combined 55.56 133.33 11.11 S
~ Strength  Employers »33.33, 33.33 33.33 3.
of Graduates 0.06" 16.67 83.33 6
. Materials  Combined. 11,11 22.22 66.67 9
Dynamics Employers 0.00 66.67 33.33 3
‘ Graduates, . 0.00 *100.00 0.00 6
Combined - 0.00. 88.89 11.11 9
s - ' ¢ -
' A
o~
N "
.Vl~'
R 4 '
. \ T
A
\, Ttre \
& o -96-



_ Table 24 . Fundamentals of Electricity/Electronics (Items B.1. - B.7.)
. ' . Chemical Technology -

L

~

. -
T .

RESPONSE CATEGORIES

ITEM « . ~ GROUP  ——— — To§al
‘ g . Essential Desirable Not Needed S
.8 % % % S
4 ' .._\ . ) . .. . - = .
: Electric.  Employers 0.00 33.33 66,67 3
! Fields Graduates 0.00 33.33 66.67 )
" Combined 0.00 33.33 © 66,67 9
Magnetic  Employers 0.00 66.67 33.33 3
Fields - Graduates - “0.00 33.33 , 66.67 6
, ‘ Combined - 0.00 44. 44 55.56 9
A : , Lt . . o
. D.C. Employers 0.00 " 100.00 0.00 3
o _ Electricity Graduates , 16.67 50.00 33.33 6
~ . ., Combined  11.11 - 66.67 ., . 22.22 9
. A.C. Employers 0.00 100. 00 0.00 3
- ~Electricity Graduates . 0.00 | 50.00 ‘50.00@ 6
’ St . Combined 0.00 66.67 33.33 9
Electronics Employers 0.00 33.33 66.67. 3
Graduates 0.00 - 50.00 . 50.00 , 6
. Combined 0.00 . . 44.44 - :55.56 9
5 : . | . T
: Electrical Employers 0.00  66.67 33.33 3
Devices Grgduates 16.67 ' 33.33 50.00 6
: Combined 11.11 44:44 _ 44.44 ¢ 97
“ Electro-  Employers 0.00 0.00 .- 100.00 - 3
magnetics  Graduates 0.00 0.00 100.00 6
Combined 0.00 . 0.00 - 100.00 9
. ~




Table 25  Light (Items C.l, - C.4.)
o Chepical Technology
- X . gy ; o
- : RESPONSE CATEGORIES ,
. A , , -
* ITEM GROUP — — . T?;al
: Essential Desirable - Not Needed.
| c% ; 5 gL T
General  Employers - 0.00v 1 0.00 100. (¥ 3
~ Theory Graduates 33.33 66.67 " 0.00 6
e Combined - 22,22 - 44.44 . 33.33 ~ 9
g Geometrical Employers - 0.00 0.00 100.00 3
' Optics - Graduates _ - 16.67 33.33 50.00 6
, Combined -- 11.11 22.22 66.67 9
.  Physical . Employers 0.00 33.33 66.67 "3
: Optics Graduates ~ 16.67 566, 67 16.67 6
o + Combined 11.11 " 55.56 33.33 9
) - Spectral Employers 0.00 33.33 66.67 '-‘\\ 3
- . .. Analysis Graduates 50.:00 33.33 16.67 N6
. . Combined v 33,33 1 33.33 33.33 9
&
® . ,
) 5
‘ . /,1
. y;f\ / : A3
o _ ; . -
v / ) 3
/'.5 L
/ - . - . .
‘. ‘ RS N
; '
’/‘ -
o + ! U &
. ‘ -98-
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« «Table 26 . Souprd (Items D.1. - ﬂ.2.)';
' -+, " Chemicad Technology o
- " - . 1 . ‘. - o -~ -ir
p B C . - .RESPONSE CATEGORIES
- a0 . : . e . Total -
ITEM ° . o GROWP T ~ - . — N
- . ‘ -*" -Essential -Desirablg - Not Needed
o f:‘ ) .' Q& ) i *9“ 9& Pﬁ : '
General * _ Employers = o.p,q':f o Vo:oo "~ 100.00 3
. Theory Grdduates 0.00 - 83.33. 16+ 67 6
. © Combined ~  0.00 '55.57. 44.44 9
. : : . — - < -
Reception - Employers  0.00 33.33 66.67 3
and’ Graduates - 16.67% 33,33 - 50.00 6
Transmis-  Combined . . 11.11 | 33.33 . - 55.56 -9
sion . o : ,
g, ~ .’
& ' ' R
l‘ / “‘,—d A
.. I“ LY
! * .
. .
’ &
t ‘j‘h
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4
’ e
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" 'Tgble 27  Heat (Items E.1.-"E.3.) . . '
’ T ,  Chemical~Technalogy
S “ o RESPQNSE CATEGORIES | o
- ITEM _ GROUP ————— S . f"-T°§al
s . . ‘Essent¥al _ Desirable - Not Needed :
‘ ‘ . . % L % %
- . ]
3 - General tmployers " 66.67 . . 33.33 +.0.0Q 3
' Theory, ., Graduates = 50.00 50.00 - . 0.00 6
c qub;ned + - 5%.56 44 .44 0.00 ' 9
A - . Heat . - Employers 33.33 33.33 . 33,33 3
Transfer Graduates 50.00 - .33.33 7 16.67 6.
_ Combined ~  44.44 33.33 . 22,22 9
Thermo- _ _ Employers - . 33.33 . 33.33 33.33 -3
o dynamics  Graduates 66.67 33.33 . 0.00 6
- ;o Combined 55.56 33.33  11.11 9
N \
. - . §' , N v
Gt . ’ -
.T o o
P,‘ . )
u‘ Toa N )
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. Table 28, Modern Physics ' (Items F.1. - F.3.) K . ‘{”' g
-« . Chemical Technology \ T ‘ . s
.t . : v N k, - - : ‘ . ) "\’ - -’ ', .fl-k‘.‘
o oo RESPONSE . CATEGORIES rotal’
TTEM GROUP — S - R s
. Essential - Desirable “Npt Needé? | .
A s (O A
. —— - ' : — * = ' Lo ¢
‘Structure Employers ~ 33.33 . 33,33 ° 3333 . 5. -
of Atom Graduates 83.33 - 16.67 " 0.00, -~ , 6 . '
© Combined - 66.67 = '22.22.  11.& T 9 .
. : ) @ "'\ )
Relativity Employers 0.00 33..’5;}‘ - ~‘566.67' : 3
- . Graduates "~ 50.00 - 33.33 ) 16.67 &
Combined - 33.33 33.33 ™ 33.33 9
C 4 : ' - s
> ’ | ' ’
e - ’ . { 3 , . Cea
Fission, Employers , 0,004 66.67 - 33.33. © 3
Fusion, Graduates 83,33 0,00 16.67 - ’ 6-. /
Radio- Combined 55.56 22,22 - 22522 9 -
activity ' . / ) ' S
S - '
"
ot
/ ’ iy ; K
. ‘ .“ -
P
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. Tahle 29 Chemistry (Iteﬁs C.l.
Chemical Technology
o , RESPONSE CATEGORIES
ITEM GROUP - ‘
' , . A Essential Desirable Not Neede
v : e ' : ’ 0 .
. % %, %
. | : o o
. Gemeral  Employers . 66.67 ° - 33,33 - 0.00 3
B /thﬁispry - Graduates . 100.00 - 0.00 0.00" )
.e . . Comginsd ‘. B8.8% 11,11 0.00[. 9.
Qualita-  Employers 66.67 o.og 33.33 3
tive Graduates 100.00 0.00 0.00 o
Chemistry Combingd . 88.89 0.00 11.11 9
. ’ i) ’ /
, . | , .
. Quantita- Employers - 66.67 ~0.00 -33.33 -3
tive Graduates.: 100. 00 0.00 0.00 6
Chemistry Combined 88.89 0.00 ll.ll\ 9
Physical Employers | ~ 0.00 - 66.67 33.33 3
Chemistry  Graduates - 83.33 ; 16.67 . 0.00 . 6
Combined " 55.56 - 33.33 11.11 9.
l ‘ !
Organic Egployers ., 33.33 33.83 33,33 3
Chemistry Graduates . = 66.67 . 33.33 0.00 6
o Combined . 55.56. 33.33 11.11 9
Y ‘ ' ”
-
3 .
f
i
]
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" Table's0  Biology, (Ftews H.I. - H.6.) . )
DI RS Chemital Technology
T . T RESPONSE' CATEGORIES = * '
 ITEM ', GROUP , S T°§31
) . - .Essential  Desirable Not Needed .
, f % % %
< 1 —
General Employers - '33.33 66.67 0.00 .3
Biology Graduates 16.67 33.33 50.00 - ol I
. Combired 22,22 - 44,44 33.33 T-9
¢ : -
Micro- Employers 66.67 33.33 0.00. 3
biology- Graduates 50.00 33.33 16.67 .. ~#. vw, 6
- Combined 55,56 - 33.33 1.1k 9
Ecology Empl{gers_ 33.33. 33.33 33.33 - 3
Graduates 0.00 50.00 +50.00 6
Combined 11.11 44.44 o 44,44 9
‘Botany Employers 0.00 °  66.67 33.33/ - 3
* Graduates 16.67 16.67 - 66.67{ 6
Combingd 11.11 33.33 0 55.56 9
-\ ) < ‘
Zoology Employers . 0.00 33.33 66.67 3
' Grdduates 16.67 ©16.67 © 66,67 6
Compined’ 11.11 22.22 66.67 9
Genetics - Employers 0,00 ~.0.00 100.00 3
S Graduates 0.00 1§.67 83.33 6
g Combined 0.00 11:11 88.89 9
”
¢ \ P ¥ !
. f
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Geology (ltems I.1. - I.5.)
' Chemical Technolog B
M ‘. TN rae . ‘ “ PEE
~ . *  RESPONSE GATEGPO‘RIES . 'Toktal ¢
« .GROUP \va : - N
e | Essentjal ™ Desirable th‘ﬁ§eded -
~ % 5 ki
- ./ . . A ‘ | I X
. . Physical Bmployers 0.00 -~ 66.67 33.33 3
' Geology . Graduates - 16.§7 © . . 16467 66.67 6
Combined ~ ., 11.N * $3.33 55.56 9
7
Economic Employeus 33.33 33.33 33,33 / 3
. Geology  ‘Graduates 33.33 33.33 33.33 6
Combined 33.33 33,33 33.33 9
<& . : .
Structural Employers : {'Q,QQ 0 33.3% §6.67 3
o . Geology Graduates- 16.67 33.33 50.00 / 6
& N Combined 11.11 33.33 55.56 9’
. R . ' . B
Geophysics Employers 0.00 33.33 - 86.67 3 ,
' , Graduates . 16.67 ' ¥ 16.67 66.67 * 6 :
) Combined 11.11 22.22 66,67 - 9 '
. Hydyology -~ Employers . 66.67 0.00 " 33,33 3 e
s : Graduates 33.33 v+, 0.00 66.67 6
Combined 44,44 0.00 55.56 9
e \ - -
« 4
- Al
] \ A
\ i
¢
v \ A .
"
\-
¥
) { 14 .
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Tabje 327, Data Processing (Items J.1. - J.2.) N
R Chemical’ Techriology - . “ -
" RESPONSE CATEGORIES - .* |
ITEM ' GROUP N — T°;?l
' T Essential ~ DBesirable  .Not Needed
- ' % % s
FORTRAN  _ Employers 0.60  0.00° - . 100.00 I
‘Graduates 33.33 50.00 - - . 16.67 6 . -
Combined 25.00 37.50 ,.  37.50 8 %
| o P o
BASIC Employers - 0.00 33.33 66.67 3
Graduates 16.67 83.33 g0.00 6
Combined 11.11 66.67 . . .22 9
> < \ g ‘o
/ \ .
J'J“’, e "- X
o Ty L
. /
Y,
I15 ‘
‘l
o ” " 'S
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Table 33 .- @Qlgebra (Items K.1. - K.14.) -

R

-106- '

e Chemical Technalogy . S~
Y . T . . © % .. - RESPONSE CATEGORIES ., .-
: “ITEM ~ GRoup o +—— - — N
’ & Essential Desirable - Not Needed ~ 7 -
. \‘. ;‘ % %.l %

_Exponents: Employers . 100.00 0.00 0.00 3.
~and ,  Graduates © 66.67 33.33 0.00 6
Radicals Combined . 77.78 _ ')22.22 . 0.00 9

. e | -
Scientific Employers 33.33 66.67 0.00 3
Notation’ Graduates 83.33 16.67 - 0.00 6
Combined ' 66.67 33.33, 0.00 9
Algebraic . Employers 100. 00 0.00 0. 00 3
expres- Graduates 66.67, 33.33 0.00 6
sions r Combined 77.78 22,22 . 0.00 9
} .
. ’ ' ‘\. . Ty
Equations  Employers. 100.00 0.00 v '0.00 3
) and Word Graduates ~100.00 0.00 0.00 6
Problenms Combined - 100.00 0.00 0.00 9.
) ~ « . Y
Determi- Employers 0.00 66.67 33.33 3
nants & Graduates 33.33. 66.67 0.0Q0 6
Matrices Combined 22.22 66.67 11.11 9
Solutions Employers 33.33 _66.67 0.00 3
to systems Graduates 66.67 33.33 0.00 6
equations  Combined 55.56 44.44 0.00 9.
Factoring. Employers 33.33 66.67 0.00 3
- Graduates 66.67 33.33 0.00 & 6
. Cotibined '55.56 44,44 0.00. 9
(. E . . . o
Fragtions  Employers 100.00" 0.00 0.00 o3
' Graduates 100.00 0.00 0.00" -6
Combined . 100.00 0.00 0.00 9
. A‘ < ‘ \
Quadratic Employers ~  66.67 &  0.00 33.33 3
Eqn@c?qns”’ Graduat®s 66,67 . 33.33 '0.00 | )6_
B | " Combined . 68.67 22.22 11.11 9"
‘ f
"‘ :," PR
A 16 -
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‘Table 33  Algebra (Items K.1.)- K.14.) C T
(con"t) Chemical ¥Technology ' v y @
PR f ‘ . 'RESPONSE CATEGORIES, =~ * Total
ITEM GROUP - — — e
~ < « - 'Essential  Desirable  Not Needed
* '\ S\ ' % ;‘
;
‘Complex § - Employers Q.00 o 33.33 . - 66.67 3 ’
Imaginary  Graduates ‘33733 50.00 16.67 -6
Numbers Combined 22.22» 44.44 - 33.33 9
Inequali-  Employers ~0.00 50.00 50.00 2 -
ties.. Graduates 16.67 83.33 0.00 6
Combined 12.50 .75.00 12.50 8
Ratio. § Employers ' 100.00 " 0.00 0.00 3
~ Propor- - Graduates = 83.33 16.67 0,00 6
~tion -, Compined -~ 88.89° 11.11 0.00 9
o J . :
Progres- Employers - 33.33 0.00 66.67 3 * g
sions . - Graddates 50.00 50.00 0.00 6 ;
Combined - 44 .44 33.33 22.22 9
Sgkiess Employers 0..00 33.33 66.67 3
ansiqgi‘ Graduates 50.00 50.00 +0.00 6 .
J .~ - Combined 33.33 - 44 .44 22.22 9
\,.‘.-- '
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Table 34  Trigonometry (Iﬁems L.l. - L.6.)

Chemical 'Technology~

?
RESPONSE CATEGORIES'

ITEM GROUP —
) i ) Essential Desirable -~ Not Needed
b .t ' % : % ' %
Angles Employers .  33.33 66.67 A 0.00 3
. ' Graduates 83.33 0.00- - 16167 6
.Combined 66.67 22,22 11.11 9 -
Trigono- /. Employers 33.33 66.67 0.00 37
metric  Graduates = 83.33 0.00 16.67 6
Functions , Combingd 66.67 22,22 . 11,11 9
: v -
Right ‘Employers '66.57 33.33°. 0.00 2
Triangles  Graduates’ 83.33 0.00 16.67 6 -
Combined 77.78 11.11 11.11 8
Oblique Employers 33.33 66.67 °Y 0.00 3
Triangles = Graduates .83.33 0.00 16.67 6°
Combined 66.67 22,22 11411 9
‘Graphs  Employers ' = 33.33 33,33 33.33 3
- of Trig Graduates 66.67 16.67 16.67 6
Functions  Combined 55.56 22.22 22.22 9
’ Al ' . -~ ’ . ) . - .
Inve®se Employers 33.33 - 33133 33.33 3
Trig Graduates 50.00 33.33 16.67 6
Functions Combined 44 .44 33.33 - 22.22 9
P &, /
? } ]
¢
’ LY
m
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11y
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“  Table 35  Logarithus (Items M.1. - M.2.)
: Chemical Techneology o
| L _( - 'RESPONSE CATECORIES
. CITEM T GROUP A ‘
) ‘ . A Essential\ - Desirable  Not Needed

LY | R . % . %

NI ) E;ponentia% Employers - 33.33% " 66,67 LT 0.00
| | § Log Graduates , -50.00 - 33.33 -, 16.67 .
X Functions Combined .44.44 44,44 11,11 5%
{ , o . | - - : ’ : *

\\ a E - . / . ';‘ ' )
Logs of Employers 0.00 66.67 ., 33.33
 Trig Graduates ~ ~ 50.00 - 33,33 16,67
Functions  Combined . 33.33 44,44 . 22.,22

; ) \*‘
| . \ .

" ‘ )

\ : N

| S g }“
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Table 36 Geometry - Flgures and Formulas (Item§ N 1. --‘N.Z.) / :
' ~/ Chemical TechnolOgy ~
4 ( N
S/ - IR i
- RESPONSE CATEGORIES Total
- ITEM .+ GROUP . - - N
' ‘ d Essential Desirable  Not Needed S
% i % ’ % '
y— — ‘g-‘
Plane Employers 66.67 . 0.00 . 33.33 3
Geometry Graduates 16.67 66.67" 16.67 6.
. Combined 33.33 . 44.44 22.22 9
Solid 'Employers 66.67 &) .00 33.33 3
Geometry Graduates 16.67 66.67 16.67 6
T . Combined 33.33 K 44.44 22.22 9
‘)
“ f
\ S
T
‘4 »‘
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‘Table 37 Analytic Geometmy - (Items 0.1. - 0.4.)

Chemical Technology

—

| 8 > v Y 14

-111-

<
, ( " 'RESPONSE CATEGORIES -
- ITEM GROUP . — —
- - . . Essential , Desirable Not Needed
' ’ ) _ %. , N % ’ . % '

Rectangular Em®loyers 33,33 33,33 33,33 3

Coordinates Graduates 16.67 66.67 16.67 6

Combined 22.22 55.56 22.22 9
Solving Employers 33.33 33.33 33.33 3.
_Equations  Graduates 16.67 83.33 0.00 - 6
Graphically Combined 22,22 66.67 11.11 9.

%raphs of  Employers 0.00 33,33 . 66.67 3

og Graduates 33.33° 50.00 | 16,67, 6

Functions Combinfé 22.22 44.44 33.33 . 9

 Polar Employers 10,00 66.67 33,33 3

Coordi- Graduates 16.67 * 50.00 33.33 6
nates Combined 11.11 55.56 33.33 9 -

[ . ‘
\\:}///I
A}
/ ‘
» .
\ .
¥
21
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Table 38 * Calculus (Items'P.1. - P.5.) ~ . '
: Chemical Technology . ’
- —- ~ —— e
- —- RESPONSE ‘CATEGORIES ~  ~ ..+ .= =
ITEM GROUP ~ —— . Tota -
: . . ssential Desirable =~ Not Needed £ ~ ) :}
| o % L% % ’ "
L : - S -\ » :
Differen- -Empldyers = 33.33 . . 66.67 "0.00 - 3 ’
tiation Graduates = 66.67 16.87 16.67 6
Combined °  55.56 33,33, 0 4\ 1l.11.0, 9 -
A | | | | /
Integra- Employers $33.33 66. 67 .0.00 3 |
tion °  Graduates 66. 67 . 33.33 0.00 6 .
. Combined 55.56° 44. 44 0.00 9 - o/
| . J ’ T ’
Differen-  Employers - 0.00 66.67 & 33.33 - 3
tiation. of Graduates 50.00 33.33. 16.67 6
Functions Combined '~ 33.33 sa.48 " - B22.22 9
. i : .
o A
Differen- Employers 7 0.00 - 33.33 "66.67 [ 3 .
tial . GQraduates 50.00 33.33 C16.67 7 6
Equations  Combined - 33.33 ° 33.33 33.33 9 .
\ - t\i . .~ . ;
Laplace Employers 0.00{ . 33.33 66.67 3
Trans-, Graduates 33.33 - 16.67, 50.00 6
forms Combined - 22,22 - T 22.22 55.56 | 9
N
) L T
. , B o
Al ;£ ‘v -
t ' ‘{ 2;} )
. -112-
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Table 39 . Statistics (Items Q.1. - Q.5.) "
" Chemical ‘Technology . .
| , . RESPONSE CATEGORIES ‘
“ITEM GROUP — . Tored
’ Essential Desirable  Not Needed ,
v 5 L%
Probabil- Employers .  0.00 100.00 0.00 *3
ity ‘ Graduates | 50.00. | 50.00] 0. 00" <)
. Combined - 33.33. - 66.67° ' 0.00 9
N o "
Frequéncy Employers 0.00 . 33.33 66.67 .3
Distribu-  Graduates . = 50.00 50.00 0.00 6
tions. . Combined  _ 33.33 . 44.44 | 22.22 9
v |
- . N _";'. . v \ . i ) .
Varia-  Employers . Q,.00 . 33.33 . 66.67 - .3
. bility ".Graduates 66.67 . 33.33 0.00° 6
. o Combined 44.44 . 33.33 0 22.22 -9
Sampling  Employers 0,00 33.33  °  66.67 3
- Theory Graduates 33.33“ - 66.67 - 0,00 6
Combined 2?.22 —~N35.56 22.22 9
Hypothe-  Employers 0.00 33.33 - 66.67 3
sis . Graduates 33.33 33.33 . 33.33. - 6
- Testing Combined 22.22 33.33 44;3§E§ 9
K -
> - [
0 < -
~ . |
. s ! : /
- -113- ~ i
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Table 40

Mechanics (Items A.l, - A.5.)

oL

- [T N . ¢ o
- - e PR

r 4 . N . . A
. LA ¥ N N

¢

e R

Civil Engineering Technology

L NPT PO
.

~ITEM

'GROUP

Y

~ RESPONSE CATEGORIES

.)'

. . - —
LT} R
Essential  Desirable. -

%

\

‘Not

5

Needgdx .

‘Total

N

3

Statics

Fluid -

Mechanics -

. «§<Z |

Properties
of :

Materials

Strength,k
of )
Materials

- Dynamics

*

Employérs"'

Combined

Grdduates

£

- Eiployers
Graduates
‘Combined .

Employers
Graduates . .
+Combined

Emplojéfs

Graduates ©

Gombined

.

Employersx
Graduates
Combined

-

37.50

37,25 . ¢
37.33

- Or

41.67

47.06 .
- 45.33

45.10

43.24

40100 -

34.00
36.00 -

x"
AQ-QD\
52.00

48.00

¢

3913 b

. 20.83

4.17°

1.96

~

13.73

16.00

U
8.70

'5.88

6.76
P

'8.00
2,00

- 4.00

20.00 -

22.67 .

2.67. .

24

28
‘51
75

23

. 51
74.

25

50

75

28
50
75

51
N

-, ae

4 K
¢ Ry
. , .
Y ‘A
. -
#
s .
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Table 41 Fundamentals of Electrzu1ty/Eleqtronacs (Items B.l; - B.7.)

o - ‘ ' ”Cisz Englneerlng Teuhnalogy
o B RESPONSﬁ CATEGORTES Total
ITEM GROUP ' - - . \
Essential = Desirable Not Needed N
s B % '
Blectric  Employers 4,17 16,67 - - 79.17 24 -
.« Fields = .7 Graduates 6.12 . 46.94 - 46.94 - 49
' "~ Combined - -  5.48 .36.99 ~  57.53 . 73
¥  Magnetic  Employers 4.17 16.67 - 79.17 24
' Fields - .Graduates 8.16 44,90 46.94 ' 49
Combined -  6.85 35,62 - 57.83 © 73
. o _ » L o r
D. C. Employers 8.33 ° 37,50 54,17 o -24
Electricity Graduates . 110,20 51,02 ' 38.78. 49
! ' " L Comblned 9.59 46.58 - 43.84 73
A. Cu - Employers ~ 8.00 40. 00 52,00 - - #4125 '
Electr1c1ty Graduates ° 10.20 51.02  38.78 48
” Combined - 9.46 - -47.30 43.24 V74
:;9' ' . Electronics Employers » '4.17 25,00" ‘ m70.83f” 24
' : ' Graduates 6.12. . 40.82 , . 53.06 49
Combined 5.48 - . 35.62 -  58.00 73
Electrical Employens - 8.00 28,00  64.00 25
"Devices . Graduates . 8.16. -51.02 40.82 . | 49
- :  Combined 8411 43,24 48.65 74
Electfo~ Employers 4.17 ‘ 0.00 95.83 . 2
magnetics Graduates ©2.04 7 36,73 61.22° - 49
Combined . o 2.74 . 24.60 72.60 ¢ 73
' .
N
v
?1
* )
a; .
A R 3 f) > \
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Table 42 Light (Items C.1. - C.4.) -
Civil Engineering Technology ¥ :
SRR 'RESPONSE CATEGORIES
ITEM - GROUP’ S ‘ _To;al
- , ‘ Essential " Desirable Not . Needed
: - ' : % - o ~ ot % . e : % v 3
- N
General Employers - 0.00 . 36.00 64.00 25
Theory 8raduates ©10.00 . - 756.00 34,00 50
' Combined ,  6.67 49.33 . 44.00 75
Geometri- 4.00 . 24.00- . 72:00 25
.cat 8.00 44.00 48.00 - 50
Optics 6.67 . .37.33 - 56.00 75 =
Physical Employers?, 4.00 ¢«  20.06 76.00 {25
Optics Graduates 4.00 © 42,00 - 54.00 56 g
: “Combined . 4,00  34.67 61.33 75
‘ o | . s
Spectral  Employers 0.00.  24.00° 76.00 25
Analysis Graduates. . 0.00 38.00 62.00 50
Combined 0.00 33.33 - 66.67 75
e
\
-_/-N‘ +
s 6{,\
) - >
. t27
N
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" Table 43 Sound (ftems'D.l. - D.2.)

A . ) o, Wt " . * . o : ‘ e ’..‘ . -~ . ’ Y B . . -
. , . " - .VA . . . . e A
.- A . . ] . . . . . \ .
L e N . . . . . A . . : A
T« . LA N [ . . . Lo o
. - e . , o
o . L ' o - N
e ‘ . R I ; B ' ‘
~ . i . X L e oy . R . « .
i o / ‘
. , . . . -
. N . . 4 .
< .
s

Civil Engineering Technology

-

-.Total
NJ

o S \\BESPQNSEfCATéCORIES

CITEM © GROUP Lt ‘
‘ ' «  Essential Desirable Not Needed
\ % % : % |

i .
e

‘General  Employers 0.00 36.00 64.00 - 25
Theory = Graduates 6.00 - .50.00 - 44.00 . - 50

| ‘ Combined 4.00 - 45.33 v 50.67.07 75
. Reception = Employers . 0.00 24.00 . 76..00 Z\\“ 25
ang Trans- . Graduates ° 0.00 - 46.00 '54.00 . SO
‘mission Co?bined, ~ .0,00 - - 38.67 61.33 75
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Heat (Itéms E.l. : E.3.),

ITEM

v’Ciyil"Engiﬁeeging.Téchnology

. -~ RESPONSE CATEGORIES

GROUP ; = —— ‘

A+ Essential 8 bqéiiabie ~ Not Needed -

. % %

. General
Theory

Heat
. Transfer

" Employers . 8,33 50.00 _  41.67

Graduates =~ 28,00 ° 42,000  30.00

Combined - 21.62 44,59 33.78

«;'

- ®osloyers . 4.00 48.00 48.00 :

‘Graduates - 18.00 - 50.00 32,00

. Combined 13.33 - 49,33 . 37,33

24
C S0
74

25
50
75

- " | -119-

. Thermo-  Employers -  4.17 ~  4l.67 . 5417 | 24
dynamics Graduates 24.00 - 32.00 44.00 50-
T Combined ~  17.57. ' 35.14 47,30 74

‘*_\..\
¥
] 4 v
- ‘
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. Table 45 -

Ty o

Modern, Physics (Items F.1. - F.3.) |
- Civil Engineering Technology =~ S L

. . LT e . . )
- P S N . RSN .
c : . . * v L
. FURTATE . . . ’ - - foe
‘ \ ~N . ‘ \ .
) : A : [ - ’
- ‘ .
s

+

eyt

I

U ITEM

T GROUP

RESPONSE1CATEGORIES

?ssentiéi  Desirable
%

| " Not Needed
B % ~“,‘ ) ~

Svqume

. Stfuctuie
- of Atom

- Relativity

Fission,
Fusion,' -
Radio-

* Graduates

- Employers

‘Combined

.Combined

0.00.
7.84
5.26

5.
R o

- 68.00
50.98
. 56,58

32.-00
41.18
38.16

éﬁpioyers'~
Combined

00

71,
42

24.00
29141
27.63

76.
64.
68 .

0.00
. 5:88
3.95

Graduates

I
’16. 00
35,29

28.95

- 84,
56.
65.

00
86
79

0.00"
7.84
% 5,26

\

Employers
Graduates

‘activity

/ N AR
. v
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. Chemistry (Items G.1. - G.5.)
Civil Engineering Technology

Srase N L

N . o . . ¢ . t " . N - ! R > |
- . . N oo . ‘ . : ‘ B , N e * N s )
. . . K . s AT . P B .
. . - . . : . RN e . - . R
. . . : &
' T

j;;“ffuplé 46

RESPONSE CATEGORIES

o ITEM GROUP . » foral
: : Essential Desirable’ Not Needed
- % % . : \ %
. General  Employers = '16.00 40,00 44,00, 25
Chemistry  Graduates. 14.00 46.00 40.00 S0
Combined - 14.67 44,00 41.33 75
‘Qualita-  Employers . 4.00 20/00 . 76.00 25
tive . Graduates 10.00 = . 26.00 ” 64.00 .50
Chemistry  Combined 8.00. 124,00, 68.00 75
Quéntita-r- Employers 4,00 20.00 76.00 25
tive, - Graduates 10,00 ! 24.00 66.00 50
Chemistry  Combined 8.00. 22.67 69.33 75
Physical - Employers 0.00  20.00° 80.00 25
Chemistry  Graduates - 6.00 30.00 164,00 - 50
: Combined 4.00 26.87 69.33 - 75
> : S | .
Organic Emplofers ., 4,00 16.00 ) 80.00 - 25
Chemistry . Graduates 10.00 26.00 64.00 50
: Combined . 8.00 22.67 69.33" 75,
~L.
£
. & v
N
* L
| 131
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‘Table 47 Biology = (Items H.l..- H.6.) / ;
| - Civil Engineering Technology '
! S RESPONSE CATEGORIES l e
. ITEM ~ GROUP — . Toral
B . Essential  Desirable Not ﬁeeded e
s % § - 3 RO
N . N : - ‘ . S
.~ .~ General Employers 4.00 28.00 .. 68.00 28
‘ N Biology Graduates‘_ 8.16 - 32.65 . 59.18 <« 49.-
- Combined ~  6.76 31.08 62.16 74
" Micro- Employers 8.00 24,007 - ¢ 68.00 25y
biology Graduates 12,24 30.61 57.14 - . 49
1 Combined 10. 81 28.38 . 60.81 . .74
*  Ecology.  Employers 4.00 40.00 56.00 - 25
Graduates 12.24 38.78 . 48.98° -~ .~ 49
" Combined 9.46 - 39.19 51,35 74
Botany  Employers 4.00 16. 00 " 80.00 25
o - © Graduates 0.00 28.57 7 71.43 - 49,
Combined ' 1.35 24,32 74.32 74
o < ' . . K ; ’ . ' \ )
. | % | - : o N
Zoology Employers 4.00 -~ 4.00 -~ 92,00 - .25
" Graduates 0.00 - 16.33 83.67 497
Combined . 1.35 . 12.16 © 86.49 74
© " Genetics  Employers - - 0.00 4,00 96,00 25
g : Gpaduates 0.00 ° - 10.20 - 89.80 49
Combined 0.00 . 8,11 7 91.89 ' 74
I .
A
H
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Table 48 -~ Geology - (Items I.l1. - I.5.)
: ~ Civil Engin§exing Technology

RESPONSE 'CATEGORIES

ITEM . GROUP ‘ R e To;al |
' ' Essentisl Desirable Not Needed.
o L T 5 %
Physical = Employers 36.00 . $2.000 - 12,00 .25
. Geology -Graduates 35.29 . 54.90 9.80 , - 51
SRS Ccmbined | " 35.53 -5%.95 ° 10.53 76
 Ecomomic  Employers . ©12.50 35.33 54.17 24
‘Geology Graduates 15.69 149,02 - 35.29 | 51 ,
' Combined 14.67 44.00 41,33 - 75
. S e : Ty | ‘
. Structural Employers 20.853 , 41.67 .0 . 37,50 . . 24 -
~ Geology ~ Graduates 29.41 .. 453.14 . . 27.45 51
o Combined * 26.67 42.67 © 30:67 -5
PR ,. , 07 , | .
. Geophysics 'Employers ° 8.70 21.74 ©. = 69.57 -~ 23
o Graduates =~ = 13.73 , - 47.06 - 39,22 51
- Combined 12.16  39.19 48.65. . 74
Hydrology  Employers - '/;0.00 32.00 8.00 ' ..<;g
. Graduates  61.54 | 34:62 ~ 3.85 - 5
Combined 61.04 33.7'{ ' ©5.19 77
A
+ ( B
133
vt
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~ Table 49 Data Processing  (Items J.1. - J.2.) _
. S * Civil Engineering Technology - o
' . 'RESPONSE CATEGORIES -
N  ITEM GROUP  — ——— +~ ot
! | Ve | .. Essential - Desirable_  Not Nebded _
FORTRAN Employers * 20.00-. . 45.00 35,00 20
. Graduates . 36.17 . 27.66 “ 317 47
. Combined 31.34 ».  32.84 35.82 - 67
BASIC Employers .  22.73 . 45.45 31.82.. /22
. ‘Graduates A\, 36.96 '34.78 . 28.26 - 46
. ~ Combined 32.35 38,24 . 29.41 | 68
; C v
| .
- ~
.
N~
, Y
- | \
S 734
~ '.“Q
O ‘ ‘ . . ™
] . ' T ~124-



Table 50 ~ Algebra (Items K.1. - Kil4.) " o
. \ - Civil Engineering Technology - ‘ ﬂﬁ
4 | | ‘ RESPONSE CATEGORIES Tota
ITEM | GROUP . SO e < rora!
. v B - Essential Desirable Not Needed -
T : s , — B
Exponents - Employers 68.00 20.00 12.00 25
~and | Graduates 75.00 - 23.00 1.92 52
Radica;s ", Combined ‘72.73' v 22,08 5.19 77
| . %E .‘ :‘ | - .v;N* . . | B
.S¢ientific Employers- 52.00  36.00 12.00 25
Notatibn Graduates 75.00 21.15 3.85 +52
c Combined 67.53 v 25.97 . 6.49 77
R o @: . ’ -/ R | | -
Algebgaic  Employers 100.00 0.00 0.00 25
expres- Graduates, 90.38 9.62 0.00 52
/sions{ Combined 93.51 6.49 0.00 77 .
Equagions Employers |72.00 24.0CN- 4.00 25 -
Graduates '86.54 11.54 1,92 52
Combined %~ 81.82 15.58 2.60 77
' Determi- -~ Employers. 44,00 28.00 28.00 25
nant# & Graduates 57.69 ' 28.85 13.46 52
Matrices Combined , . 53.25 28.57 18.18 77
Solutions Employers -  68.00 28. 00 4,00 25
to/ systems Graduates 71,15 25.00, 5.85 52,
equations  Combined 70.13 25.97 3,90 ° © 77
Factoring Employers 64.00 24.00 12.00 25
Graduates 63.46 +26.92 9.62 « 52
R Combined 63.64 25,97 10.39 77
Fractions Employers 96.00 4.00 0.00 25
Graduates 88.46 11.54 0.00 ' 52..
Combined - 90.91 9.09 0.00 77
Quadratic  Employers 72.00 20.00 8.00 25
! Equations  Graduates 69.23 21.15 9.62 52
v " Combined 70,13 20.78 9.09 77
b ' i
) !Lg?; oy

*,
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SR Table 50 - Algebra (Items K.1. - K.14.)
. (con't) . Civil Engineering Technology

* cnadhrpusn

A)

~ RESPONSE. CATEGORIES

ITEM  GROUP . , —
' - Essential . De®irable - Not Needed ‘
R T % % P

- .

Employers - - 40.00° ~ -24.00° ' . 36,00 .- 25
raduates . . 46.15 34.62, -19.23 %52
Combined . ' ~44.16°° . 31.17 ~  24.68 . 77

17  Employers . .40.00 - 20,00 . 40.00 25
~ iti€s  Graduates . ' 53,85 ' 30.77 - 15.38 52
. . Combined . 49.35 27.27 7. 23.38 7T

. . e
vy . -

Ratio § Employers  84.00 “12,00 . 4.00 25

Propor- ' Graduates = - 84.62 -  15.38 ~ ~  0.00 . 52
tion - Gombined . 84.42 14,290+ 1.30 77
Employers ~  54.17- . 41.67 4T 24
Graduates - 59.62 28.85 11.54 .52
.Combined 57.89 - 32.89 9.21 76

-,

Progres-
© sions

Series;  Employers 45,83 29.17 . 25.00 *5§§§
* "Expanions  Graduates - 44,23 . 42,31 . 13:.46, ™ 52
\ ' ‘Combined  44.74 . 38.16 Coarar 76

-
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. . ’ A g
j}ablesl Trigonometry - (Items L.1. - L.6.)
' ' _ Civil Engineering Technology -t SN
. ) ’ ﬂ'
: — - 'RESPONSE CATEGORIES Total
ITEM GROUP - : °N
. Essentital Desirable . Not Needed
% % %.
] N\ . [ .
- .- . | \ N
Angles _Employers  100.00 10,00 ~0.00 25
Graduates~ 100.00 0.00 0:00 52
~ Combined 100. 00 w0400 0. 00 77
. ) . ) . - o .
Trigono- ~ Employers ~ 96.00 4,00 ° 0.00. . 25
“metric Graduates 94.23 - 5.77 O.OOH;%. 52
Functions  Combined 94.81 . '5.19 v 0.00/ 77
Right 56.00 4,00 0.00 25
: Trian@es 96,15, 3.85 , 0.00  * 52
96.10 - . 3.90 0.00, 77
Oblique Employers 96.00 - 4.00 - 0.00 25
Triangles Graduates ,96.15° 3.85 - 0.00 - 52
' - Combined 96.10 3.90 0.40 77
Graphs _Employers 64,00 28.00 8.00 25
of Trig Graduates  67.31 25,00 7.69 . 52
. Functions Combined 66.23 . 25.97 7.79 77
Inverse Employers 64.00 24.00  12.00 25
Trig Graduates 69.23 23.08 7.69 52
Functions Combined 67.53 23.38 9.09 77
- "
¥ |
N
&
) 37
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Table 52  Logarithms (Items M.1. - M.2.)
‘ Civil Enginéering -Technology

-

RESPONSE CATEGORIES

CITEM GROUP = - T?ﬁ&l
- Essential Desiribl Not Needed
. 5 - A TR
y ' - . - ' v ’
Exponential Employers - 28.00 " 64.00 g.00 -+ 25
& Log - Graduates 42.31 134,62 - 23.08 52
Functidns  Combined 37 .66 44.16 18,18{\‘ .77
Logs Employers .  -28.00 60.00 ~ . 12.00 ., . 25
- of Trig Graduates 38.46° 40.38 ' 21.15 - 52
Functions © Combined 35.06 46.75 . 18.18 N
\e *
é -
e .
: ' 4 [N -

»t




P - Tébde S3  Geometry - Figures and Formulas ~ (Items N.1l. - N.2.)
;_f ‘ , Civil Engineering Technology ~,? )
. : ) N . . - . [ W
: o .- RESPONSE €ATEGOREES: . ..o " . iifmii-oo 0o
° ITEM GROUP . — « . foral
. - Essential Desirable - Not. Needed . = | |
S T I |
Plane Employers 84.00 -  16.00 | 0.00 - 25
Geometry - Graduates: 84.62 13.46 1.92 52
' Combined 84.42 ' 14.29 1.30 - - 77
‘ ’ . ¢ e i ,3/}4«--/{/ | a
. Solid . . Employers 60/6B , 24.Qp\ﬁg - 16,00 25
' Geometry . Graduates . 80.77 - 18.23 <0.00 52
" . Combined .03 - 20.78 5.19 77
AR . .
) '
(‘/ , ’
‘ 13
Al
N : -
L ] * ¢
o \
\ .
. v
’ L 3
n 2 H4
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Table 54 Analytic Geometry (Items 0.1: - 0.4.)
Civil Engineering Technology . '

Wt e ..'I‘:‘, . :\«‘:... . :; . - [.:.;— *»—\«"‘ - -.F,.___ _; - 'M‘.y L. . »RESvPONSE _EATEGORIES , ‘ ) .
ITEM_ < GROUP — ' ‘ ‘ Toral
. Essential Desirable  Not Needed
’ / 0 % % %
Rectangular-Employers  64.00° 20.00 - 16. 00 25
Coordinates Graduates - 80.77 15.38 3.85 52
Combined 75.32  ° 16.88 7.7 = 77
- . : //
Solving . Employers , $6.00 t 28.00 16.00 25
~Equations  Graduates 63.46 - 32,69 . 3.85 52
Graphically Combined 61.04 . 3117 : 7.79 oo 1T
- Graphs of  Employers . 24.00 36;00 ) ‘40.80 : .1‘- 25
. Log Graduates - 38.46 40.38 21,15 | 52
~ Functions  Combined 33.77 . - 38.96 - 27.27 1 77
B " ; ¢‘€:
s o . y S : : | ‘
. Polar . Employers = 44.00 28.00 < 28.00 25 .
- . Coordi- Graduates - . 67.31 28.85 3.85 { 52
.." . ~ nates . Combined + 59.74 28.57, - 11.69 77
’ / ~ ! "' }‘
' :
¥ |
. ) ‘ N\
i |
w |
N L

i
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Table 55 Calculus (Items P.1. - P.5.)

' Civil Engineering Technology
. RESPONSE" CATEGORIES Total

ITEM GROUP — o
Essential Desirable . Not Needed
% ) % %
‘Differen- 'Employers‘ 52.00 24.00 24.00 25
tiation Graduates . 71.15 21.15 7.69 52
Combined - 64.94 ' -22.08 12.99 77
N ‘
Integra-  mployers 40.00 32.00 28,00 25
tion Graduates 69.23 . 23,08 7.69 52
Combined 59.74 //f\\ 25.97 14,29 77
Differen-  Employers 29.17 20.83 50.00 24
tiation of Graduates 42.31 38.46 19.23 .52
Functions - Combined . 38.16 32.89 28.95 76
DiffereA-_ Employers _ 25.00 25.00 50.00 - 24
tial | - Graduates 44.23 38.46 17.31 . 52
Equations ~ Combined 38.16. 34.21 27.63 76
Laplace  Employers 12.50 125.00 62.50 24
Trans- Graduates 20.00, 44,00 36.00° 50°
forms Combined 17.57 ° 37.84 44.59 74
.
R .
s 741
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P = ‘ ) »
Table 5§, Statistics  (Items Q.1. - .Q.5.)
Civil Engineering Technology
.. - RESPONSE CATEGORIES Total
ITEM GROUP . ‘ N
. Essential Desirable Not Needed :
' T TR %
. S
"Probabil-  Employers . 24,00 48. 00 28. 00 25
ity - Graduates 25.00 51.92 23.08 52
‘ Combined 24.68 150.65 24.68 (77
: N e ) .
Frequency = Employers _ ~ 16.00 28.00 56.00 25
Distribu-  Graduates 17.31 46,15 36.54 52
tions Combined 16.88 40,26 42.86 77
Varia- EmpIQyers 20.00 32.00 48.00 25
bility Graduates 21,15 48.08 30.77- .52
Combined *20.78 - "42,86 36.36. .77
-~
-Sampling  Employers 20..00 20.00 60.00. 25
Theory Graduates 15,69 43.14 | 41.18 51
LLe- Combined . 17.11 35.53 47, 37 76
Hypothe-  Employers 8.00 28.00 . 64. 00 25
sis Graduates 9.80 49,02 41.18 51
Testing . Combined 9,21 4211 '48. 68 76
x‘ -~ F )
J
Ty
v
iz / :
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Table 57

.

Mechanics (Items A.1l., - A.5.)

Computer Technology

&

RESPONSE CATEGORIES

-134-

ITEM , GROUP o total
] ' Essential Desirable Not Needed
v
$ % %
Staties Employers ~ 0,00 20,00 80.00 10
.Graduates 10.00 60.00 30.00 10
. Combined 5.00 40,00 55,00 20 —

Fluid Employers 10.00 "10.,00 ~ 80.00 10
Mechanics Graduates 0.00 40,00 60.00 10
Combined 5.00 25.00 70.00 20

Properties Employers - 0.00 20,00 80.00 10
of Graduates 10,00 . 50,00 40,00 10
Materials Combined 5.00 35.00 60.00 20

-~ T

Strength Employers 0.00‘ 20.00 80.00 10
of Graduates 20,00 10.00 70,00 10
Materials - Combined - 10,00 15,00 75.00 20
Dymamics  Employers 0.00 30,00 70.00 10
Graduates 20,00 50.00 - 30.00 10

.Combined 10,007 40,00 50.00 20

’\*
N
=
~ ,
i1 .



4

Fundamentsls of Electricxty/Electronlcs (Items B, 1

Tah,le S8 - 'Bn7q)
Computer Technology :
RESPONSE CATEGORIES |
ITEM GROUP | U Toral
jBSSentidl Desirable - Not Needed: -
) s T %
/
Electric  Empldyers 60.00 20.00 20.00. 10
Flelds Graduates 70.00 30,00 0.00 10
Combined 65.00 25.00 10.00 20
Magnetic  Employers  50.00 20.00 30,00 10
Fields Graduates 70.00 20,00 10.00 10
‘ | Combined 60,00 20,00 20,00 20
. D.C. ‘Employers  80.00 . 0.00 20,00 10
Electricity Graduates 90.00 0.00 10.00 10
: Combined 85.00 0.00 15,00 20
S - . O -
A,C. iﬁ?mloyers 80.00 0.00 20,00 10
Electricity%raduates 100,00 0.00 0.00 10
Combined 90.00 0,00 10.00 . 20
Electron1cs Employers 70.00 20.00 ‘ 10.00 10
Graduates 90.00 0.00 10,00 10
. Combined 80.00 10.00 -10.00 20
. ' | ¢ R
Electrical Employers 60,00 - . 20.00 20.,00° 10
Devices Graduates 90.00 " 10.00 0.00 10
Combined 75.00 15.00 10,00 20
Electro-  Employers 40.00 20.00 - 40.00 10
Magnetics  Graduates - 40,00 50.00 *~ 10.00 10
' Combined 40,00 35.00 25,00 20
, ] |
' ‘.
A4 .
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Table 56 _ Light (Items C.1. - C.4.)
. ' Computer Technology

' | LT RESPONSE CATEGORIES
ITEM GROUP N T°§§1
o ' Essential Desirable’ Nod Needed |
' % % & -
General Employers = 0.00 — 40,00 60.00 10
Theorxy Graduates 20.00 70.00 - 10.00 10
" \ Combined 10.00 5500 35,00 20
» . )
Geometrical Employers  0.00 . 40.00 60.00 10
Optics Graduates 10,00 " 66.00 - 30,00 10
, Combined ° 5.00 50,00 45.00 20
" Phwsical  Employers  10.00 - 40.00 50,00 10
Optics ~Graduates - 10.00 70.00 . 20.00 10
Combined = 10.00 ., 55.00 ° 35.00 20 -
- Spectral . Employers 0.00 11.11 88.89 o 9.
el Analysis  Graduates 0,00 ~ - 33,33 . 66.67 9
en " Combined 0.00 . 22,22 77.78 . 18
‘ §K- : . ‘ .
rd ]
~ - N\, )
)
. ;o 1
X ’
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Table 60  Sound (Items D.l. - D.2)

» Computer Technology
>RESPONSE CATEGORIES
ITEM . GROUP | | ' o ‘ T°;j;‘
I Essential Desirable Not Needed -
%  JE LR

General * Employers = 0.00 40,00 _ - 60.00 10
Theory Graduates 30.00 40,00 30,00 10 T

- Combined = 15.00 - 40,00 45,00 20
Receptidn - -Employers 0.00 - 40,00 - . 60.00 10
and ’ Graduates 40.00 40.00 20.00 - 10
Transmis- Combined 20.00 - 40,00 40.00 20
sion o - L . :

—

~%

g,
e,
N
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o - Table 61 Heat (Items E.l. - E.3)
+ Computer Technology

L

- RESPONSE CATEGORIES

ITEM GROUP | \ T°;?1
. - . Essential Desirable ‘Not Needed .
‘ % % %
General Employers 0,00 - 30,00 70,00 10
Theory Graduates . 30,00 50.00 20,00 10
‘Combined 15.00 40.00 - 45,00 20 .
Heat Employers 0.00 50.00 50,00 10 .
Transfer .Graduates 10.00 . 90.00 0.00 10
: Combined . 5.00 70.00 125.00 20
Thermo- . Employers 0.00 10.00 80,00 . 10
. dynamics = Graduates 0.00 . 60.00 -40,00 .10
e -+ 'Combined . 0,00 - 35.00 | 65,00 20
. | N | | A o
14
~ .
v I
lixN .

.
9
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‘Table®62 Modern Physics (Item'.? F,1, - F.2,) o | "
Computer Technology-- - e & ' ‘ o
- | o RESPONSE CATEGORIES o
~ ITEM  GROUP . . Toxal
L o ' ' Essential- Desirable Not.'Needed
. : ' $ ‘ % . $
i ¥ {
Structure  Employers 0.00 g 10,00 "~ 90,00 .’ 10
. of Atom - ' Graduates ~ 3Q.00 30.00 40.00 10
' - Cqmpined 15,00, 20,00 65.00 20
. * \ N ‘ . 3 - | N
Relativity Employers 0.00 0.00 100.00 .10
. Graduates 20.00 40,00 40.00 - 10
: Comb_ine’d 10.00 20.00 . 70.00 20.
Fission,  Employers™ 0,00 10.00 90.00 . 10
- Fusionm, Graduates 30.00 40,00 30,00 10
Radio- . Combined 15,00 , 25.00 60,00 - 20
activity ‘ ' . -
& o
4
¥
5 ¢ l
—
~ A /
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' Chemistry (Items G.l. - G,5.)
. Computer Technology - -

'z

A B

RESPONSE -CATEGORIES

;'S

GROUP . N
HRN Essential Desirable  Not Needed
LT % s
General - Employers 0.00 10. 00 .~ 90.00. 10
Chemistry Graduates 0.00 55.56 44 .44 9
: Combined 0,00 31,58 68 .42 19
Y £ ’
Qualita- . Employers 0.00 0.00 100,00 10
~tive - Graduates 0.00 . 30.00 . 70,00 + 10
Chemistry Combined 0.00 - 15,00 - 85.00 - 20
Quantita- ~ Employers -  0.00. 0.00 100,00 . o 10
tive Graduates 0.00 3Q0.00 70,00 10
Chenistry Combined 0.00 15.00 85.00 ©L20
Physical  Employers 0.00 10,00 , . 90.00 10
Chemistry  Graduates 0.00 60.00 40.00 10
' o Combined 0.00 35,00 | 65,00 . 207
Organic - Employers 0.00 0.00 100.00 10
Chemistry Graduates 0.00 30.00 ~ +  70.00 ‘ 10
° ' Combined 0.00 15.00 . . . 85,00 20
‘x
A | x
. | T30 7
\.. )
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'« 7 Table 64 [ Biology (Items-H.L. - H.6.) g
' Computer Technology . e -
A - ™ “ - .
. B RESPONSE CATEGORIES )
ITEM | GROUP 2 | | Toral
- | Essential Desirable  Not Needed
5 . § 5 -
Geéneral - Employers - 0.00 11.11 ‘ .3§,89{ 9
Biology Graduates . 0.00 0.00 100.00 | 100 ~
: Combined 0.00 5.26 94.74 - 19
5 . :
MicTo- Employers  0.00 » 10,00 100. 00 g
. biology Gradnates * 0.00 10.00 90.00 10
Combined 0.00, 5.26 94,74 19
Ecology: ‘Bmployers 0.00 11,11 ' 88,89 -9
~ o Graduates - _10.00 0.00 90.00 10
v .Combined "+ 5,26 - 5.26 89,47 19
‘Botany Employers 0.00 0.00 100.00 9
o Graduates 0.00 0.00 100.00° - - 10
Combined 0.00 0.00 100.00 19
. | . ‘ \\ °
Zoology - Employers 0,00 0.:00 100.00 9.
.~ Graduates - 0,00 0.00 100.00 10
5’6l::?bined : 0.00 - 0.00 100.00 19
f | . » ' * - . .
-~ Genetics Employers =~ 0.00 0.00 100.00 9
Graduates 0.00 0.00 100:00 10
Combined 0.00 0.00 100,00 19
: B
i {
i ‘ -
. i |
P .
. .,,;,;1
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Table 65  Geology (Items 1.1, - I.5)
. ) , Computer Technology

Ve e

 RESPONSE. CATEGORXES

ITEN . . GROUP | Toral
' ‘ y 2 ”.Esqentia - Desifable ~ Not Needed
A ) S LI A %
Pﬁysida; Employers&\ ‘0.00 . li.il . . 88,89 - 9
- Geology .,  Graduates 0.00 - 30,00 -~ 70.00 10
' - Combined 0.00 . 21,05 - 78,95 19
T T C v v .
 Ecomomic’  Employers 0.00 . 0.00 © 100,00 9
P Geology  , Graduates’ = .0.00 30.00 70,00 . 10
A -, Combined 0.00 15,7 84.21 19
- ) -4 l . . N v ‘ ' ‘ l N ,
. 'Structural Employers = 0,00 0.00 100.00 - 9
Geology, - * .Graduates 0.00 = , 0.00. 100,00 10
Combined - 0.00 0.00 100,00 . 19
Geophysics Employers 000 - . 0,00 100,00 9
o Graduates 0.00 - 0.00 - 100.00 = 10
. Combined 0.00 : 0.00 100.00 ‘19
. Hydrology ‘Employers 0,00 - .  0.00 100,00 9
: : - Graduates - 0,00 ‘ 10,00 . 90.00 . 10
T - Combined 0.00 5.26 94,74 19
LY} ‘ 7 .
' 3 . 'S
¥ .
. \':
v
: d 3 ; ‘
\
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7 Table 66  Data Processing (Items J,1, - J.2.)
. L Computer Technology g L
' | | RESPONSE CATEGORIES
ITEM GROUP * . - . '
o B ) Essential Desirable Not Needed
' . T % %
-FORTRAN  Employers 11.11 -~ -, .66.67 g 22,22
' Graduates  -33,33 - 55,56 | 11.11
* Combined 22,22 61,11 - 16,67 ¢
BASIC  Employers: 33,33 55,56 11
Graduates 40,00 50,00 . 10.00"
" Combined 36,84 52.63 10.53
¢ e
.
N
.
X |
J
i -
b J
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Table 67  Algebra (Items K.1. - K.14.)

. -Computer Technology.
- RESPONSE CATEGORIES .
\ ITEM GROUP = ' foral
) Essential Desirable Not Needed
% § R
. ‘ .' T '

' Exponents  Employers 30.00 40.00 15,00.. 10
and . Graduates 80.00 10,00 10,00 10
Radicals Combined '55.00 25,00 20,00 20
Scientific” Employers 30.00 20.00 50.00 10
Notation . Graduates 80.00 10.00 - 10,00 10

Combined 55.00 15,00 30.00 20

Algebraic  Employers 40,00 50.00 10.00 10
expres~ Graduates 90.00 10,00 0.00 16
sions Combined 65,00 30,00 5.00 Zp
Equations Employers 40,00 50.00 10.00 10
and Word Graduates 80.00 20.00 0.00 10
Problems Combined 60.00 35.00 5.00 20
Determi-  Employers 33,33 22,22 44.44 9
nants §& Graduates 40.00 50.00 10.00 10
Matrices Combined 36,84 36.84 26.32 19
Selutions  Employers 33,33 33.33 33.33 9
to systems Gradudtes 60,00 30,00 10,00 10
equations  Combingd 47.37 31,58 21.0% 19

. | .

Factoring Employers 33,33 44,44 22.22 9
Graduates 60.00 30.00 10.00 10

Combined 47 .37 36.84 15,79 19

Fraltions Employers 44,44 33.33 22.22 9
Graduates 60.00 40.00 0.00 10

Combined 52.63 ‘36,84 10,53 19

1)

., Quadratic Employers 22.22 44.44 33.33 9
SEquations Graduates 60.00 40,00 0,00 10
Combined 42(11 ' 42,11 15.79 19



L)

-

!

Y

Nl
- Algebra (Items,K.l.‘- K.14)

&
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Table 67
Computer ,Technology
A RESPONSE CATEGORIES T.
ITEM GROUP . ) - oral |
Y = __"_7 - !
" Essential Desirable Not Needed
$ % % |
) o -
Complex § Employers = 22,22 44,44 33,33 9
Imaginary Graduates . 40,00 40,00 - 20.00 10
Numbers Combined = 31,58 42,11 26,32 19
Inequali- Employers 44,44 022,22 33,33 - ‘9
ties ° Graduates 40.00 50.00 10.00 10
Combined 42,11 36.84 21,05 19
Ratio § Employers 30,00 ' 40,00 - 30.00 10
Propor- - Graduates 70.00 30.00- - 0.00 10
tion Combined 50.00 135,00 15,00 .20
- Progres- .Employers 22,22 33.33 44.44 9
sions Graduates 40.00 50.00 10.00 10"
Combined 31.58 42,11 26,32 19
Series; Employers 22,22 22,22 55.56 )
Expansions Graduates 40,00 40.00 20,00 10
Combined 31.58 31.58 36.84 19
/'//) {
s
/’/ :
. //:'/
/ -
y /
%
15



Table 68 Trigonometry (Items L.l. - L.6.)

v _Computer Technology .
o . - 'RESPONSE CATEGORIES | ,//,akﬁxdﬂ‘
ITEM . GROUP - - el
: S Essential Desirable‘ Not Needed |
. ‘ “‘ . % . ‘ . % ‘ %
Angles Employers 22422 33,33 - . 44,44 "9
Graduates 70,00 . 10,00 20.00 ' 10
. % 4 - Combined ' 47,37 21,05 31,58 19
Trigono- Employars . 12.50 ~  37.50 50,00 s
metric Graduates 70.00 I 10,00 20,00 10 ‘
' Functions Combined = 44,44 22,22 33,33 . 18 . oae
Right Employers 12,50 25,00 . 62.50 8
Triangles Graduates 60.00 - 20.00- . 20,00 10.
Combined 38.89 22,22 38.89 18
Oblique  Employers ~ 12,50 .~ 25.00 ' 62.50 8
Triangles  Graduates 60.00 10,00 - 30.00 10
Combined ~  38.89 16.67 44.44 18
Graphs Employers 12.50 25,00  62.50 8
of Trig Graduates 60,00 N\ 10,00 . 30.00 10
Functionis Combined 38,89 16.67 44,44 18
'Inverse Employers 12.50 25,00 - 62.50 8
Trig Graduates 50.00 20.00 - .30.00 10
- Functions  Combined ~ 33,33 22,22 44,44 18° \
- /
y
’ ’. . QO




Table 69  Logarithms (Ftems M.1. - M.2.) | -
‘ ~ Computer Technology <

- RESPONSE CATEGORIES
ITEM - GROUP . B ) foral
) Essential | Mesirable  Not Needed
' % %
. : L , _t <
Exponential Employers 12,50 75.00 12.50 8
& Log - Graduates 60.00 20,00 : 20.00 ‘10
Functions Combined 38.89 < 44,44 16.67 18
A ‘ ’ .
. S ek ' ' N o © ' . .
- Logs of Employers ~ 12,50 62.50 ‘ 25,00 : 8
‘ Trig - Graduates 50,00 ° 20,00 30.00 10
 Functions. Combined 33.33 38.89 - 27,78 18
&
' x omT - . -
&?‘ — . #
.- ( e
, . J
/ ‘ .
;o\
s )
~
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Table 70

Geometry - Figurés and Formulas (Items N,1. - N,2
Computer Technology

)

g

" 'RESPONSE CATEGORIES

Total

ITEM GROUP | N
v Essential  Desirable Not Needed
Ny % %
—i L
Plane Employers 12,50 25,00 62.50 ° 8
Geometry Gradua 30.00 | 70.00 0.00 - 10
Combine 22,22 . 50,00 27.78 18
Solid Employers 12.50 25,00 62.50 8
Geometry Graduates 30.00 60.00 10,00 10
Combined 22,22 44,44 33.33 O 18
~ s
&
\ ]
“~
\
-
§
Y
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Table 71  Analytic Geometry (Items 0,1, - 0.4.)
. Computer Technology

A
- —_—
o 3 ¢

RESPONSE CATEGORIES

ITEM .. GROUP . _
Essential Desjrable Not Needed
% $ %
. Rectangular Employers  11.11 22,22 66.67
« ' Coordinates Graduates 30,00 50.00 20,00
Combined_ 21,05 - 36.84 p 42,11
| ' Solving Employers 11,11 33,33 55.56
: Equations  Graduates 50.00 40.00 . - 10,00 .
\;::,{; Graphically Combined . 31.58 T 36,84 ) 31.58
1 Graphs of Employers | 22,22 22,22 55,56
‘ “Log .  * ‘Graduates 30,00 50,00 20,00
- Functions  Combined = 26,32 ' 36.84 . 36.84
s /' . : ) S :
Poldr Employers 11,11 7 22,22 © 66.67
Coordi- Gratluates 30.00 - 50,00 20.00
nates Combined - 21,05 - 36.84 42,11
‘. =
,
oy
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Table 72 Calculus (Items P.1, - P.5.)
Computer, Technology | -

RESPONSE CATEGORIES .

ITEM GROUP . Teral
. | Essential . Desirable - _ Not{Negded
' b s
Differen- Employers " -12,50 ' 0,00 87.50 8
tiation Graduates 70,00 10,00 20,00 © 10
' Combined 44,44 5,56 . 50,00 18
—~ , ‘ . : '
Integra-  Employers 12,50 0.00 . 87.50 . 8
tion ‘Graduates 60.00 20,00 20.00 10
Combined © 38,89 11.11 - 50.00 18
" Differen- - Employers 0.00 12,50 - 87.50 8"
tiation of Graduates 60,00 - 20.00 20.00 10
Functions Combined 33,33 16.67 50.00 18
| Differen- Employers 0.00 25.00 75,00 8
- tial Graduates ~ 50.00 *  ° 40,00 10.00 10
' " Equations Combined 27.78 33.33 38.89 18
' ¢ . ‘ . '
Laplace Employers 0.00 0.00 " 100,00 8
" Trans- Graduates 20.00 , 60.00 . 20:00 . 10
forms Combined 11,11 . 33.33 55,56 18
{
- A )
¢ {
!
v s
0 . v -
&) | )
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'Tébie 73 Statistids (Ifems Q.1l, -'Q.S.)‘

A o _ Computer Technology
- RESPONSE CATEGORIES
| ITEM GROUP E R Tokal
" S IR ' Essential Desirable ' Not Needed ,
. Probabil- Employers 11,11 22,22 66.67  ° -9
ity Graduates 10,00 40,00 -~ 50,00 10
Combined 10.53 31,58 57.89 19
Frequency Employers 11,11 33,33 55.56 9: -
Distribu-  Graduates 10.00 40,00 . 50.00 10
tions ' Combined 10,83 36,84 52,63 19
jj)-Varia— Employers 11,11 33.33 55.56 9
bility = Graduates 10.00 30.00 60,00 10
Combined 10,53 31,58, 57.89 - 19
, . . . } : _ | .
N . Sampling Employers 11.11 033,33 55,56 ‘ 9
* - Theory - Graduates 20.00 20,00 | 60.00 .10
. Combined 15.79 26.32 ~ 57.89 ' 19
. Hypothe- Employers 0.00 55.56  44.44 9
o ‘ sis -Graduates 20.00 30,00 50.00. - 10
’ Testing Combined 10,53 - 42,11 47 .37 19 1
4
1
»y J,\ 3
hi | / ""i \
) .
PO
’ Ji A
U] -
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Electronic Engineering Technolbgy
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Table 74  Mechanics (Items A.1. - A.5.)
~.-Electronics Engineering Technology
- \(\ ' X
. RESPONSE CATEGORIES : Tot 1'
ITEM GROUP N— = : N
- ~  Essential  Desirable  Not Needed' o
. % \ % %
&
‘Statics .  Employers 10. 00 40.00 50.00 10
o aduates 5.26 63.16 - 31.58 19
Combined 6.90 5.17 - 37.91 29.
Fluid Employers 0.00 10,00 90.00
Mechanics Graduates 5.26 47.37 \ 47 .37
Combined 3.45 34.48 \ 62.07
Properties Employers : 0.&0 50.00 ! 50.00 10
of Graduates - 10.53 57.89 31.58 19
Materials 'Combined 6.90 55.17 37.93 29
) Strength  Employers 0.00 30.00 : 70.00 10
of Graduates 11.11 22,22 66.67 18
Materials  Combined 7.14 25.00 67.86
Dynaﬁics Employers 10.00 50.00 40.00 10
Graduates 16.67 66.67 16.67 18
= Combined 14.29 60.71 25.Q0 28
L )
4
) l? ("; e‘f
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Fundamentals of Electricity/Electronics (Items BLI.

-154-

Table 75 - B.7.)
. Electronics Engineering Technology o
- -
- N RESPONSE CATEGORIES - _
" ITEM GROUP ~ , ' , L Toral
- ~ Essential Desirable "Not Needﬁg' - '
Electric Employers 90.91 9.09 0. 00 11
Fields Graduates 80.00 20.00 0.00 20
€da - Combined 83.87 16.13 0-00 31
. 5 e
Magnetic  Employers 90.91 9.09 0. 00 b1 )
Fields Graduates 80.00 20.00 0.00 | 20
) Combined 83,87 i 16.13 0.00 . 31
D Employers  100.00 0.00 0. 00 11
Etectricity Graduates 90.00 10.00 0. 00 - 20 °
3 Combined 93.55 6.45 - 0.00 3
A.C. °. ... Employers  100.00 " 0.00 0.00 n /.
Electricity Graduafes: 90.00" - 10.00 0.00 20 ( v
, " Combined 93.55 6.45 0.00 310N |
Electronics Employers  90.91 9.09 " 0.00 . . 11
Graduates - 95.00 0.00 5.00 20
X ~ Combined 93.55 3.23 ©3.23 31,
EleCerical Employers 72.73 18.18 9,09 I1
Devices Graduates 90.00 LOJM)*. | 0.00 20
' Combined ,§3.87 12.90, 3.23 31 -
"~ Electro-  Employers 54.55 27.27 % 18.18 11
magnetics  Graduates 75.00 2500 - 0.00 20
Combined " 67.74 25.81 6.45 31
~ /\“"k v
= . ~
—_ NNIK
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Table 76 ~  Light "(Items C.1. - C.4.) ) |
. EleétronicshEngineer%ng Technology:, >
T ) " ' RESPONSE CATEGORIES Total
CITEM GROUP A ‘ —— KA ON e
; B S Essential Desirable ' Not Needed
- ‘ ‘ ‘i:‘ .~ % ’ . . ‘ % ‘ . \ % ‘ )
Gemeral ' Empldyefs  '27.27. -~  45.45 - 27,27 Y
' Theory = « Gradpates 42.11 57.89 o | 0.00 19
' . Combined - 36.67 53.33 10.00 -~ 30
Geometrical Employers, 9.09 - . 54.55 .,  36.36 11
Optics . Graduates -10.53 . 78.95 10.53 19
' . Combined - -10.00 70.00 - 20.00 | - 30
Physical  Employers 18.18 27.27° . 54.55 . 11
- Optiés. Graduates 15.79 68,42 15.79 . 19
Combined =~ [16.67 53.33 30.00 - 30
.. .Spectral  Employers. '  0.00 27.27 .72.73 11 -
~ Analysis  Graduates  10.53’ = 57,89 ‘. - 31.58 . 5 19
- Combined . 6.67 1 46.67 46,67 .30
* - ‘ ; -
~ _. "

S
[
3
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}
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/ .
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Table 77 Sound (Items D.l. - D.2.)
- EFectronics Engineexing Technology

P

-

> v 14

RESPONSE CATEGORIES.

Total

ITEM | " GROUP '
" : Essential . Desirable Not Needed
, - . . ‘ % S % | ‘ % ]

* . ) . . \

General Employers® = 30.00.- .70.00 0.00

Theory °~  Graduates 52.63 26.32 21,05 .,

. Combined 44.83 41.38. <13.79

Reception Employers 10,00 . 60200 - 30.00
and Graduates 52.63 . 15.79 31.58
Transmis-  Combined 37.93 ' 31.03 31.03

10
o 19
29

10
19
29
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Tgbté’?ﬁ Heat (Items E.l.- E.3.)
S -y Plectronics Engineer&ng Technology

-

' : RESPONSE CATEGORIES Total
- ~ ITEM - GROUP , — ~ N
o~ | ‘ ) Essential’ Desirable Not Needed )
. ..v . ) ‘ , ‘ % ‘. .% i % { 1
8 : ) ‘ — B —
General - ' Employers 10.00 . 70.00 - 20,00 .10
S Theory. Graduates. = 26,32 47.37 26.32 | 19
A Combined =~ 20.69 = 55.17 24.14 29
R ' \ . .
- Heat Employers ~—_ 10.00 80.00 10.00 10
. Transfer . Graduates 21.05 52.63 . 26.32 .19
, Combined 17.24 62.07 ' 20.69//1 29
* ‘-.\. - ‘ | . . N . ' | t-"./‘ s \
]¢"1'““., . Thermo-  Employers 0.00: 60.00 40.00 © 10
! * . dynamics Graduates 10.53 - 3p.84 - 52.63 - 19
e )t Combined 6.90 44%383 48.28 . 20
. ‘ C. . r . X ' 1
x_’ b ' .
7 “ . N |
_ - R .
e ’n v "b. ' T . xt’i )
J ‘ o AN
| i'




\ | Table 79 Modern Physics (Items F.l. - F.3.) f
. . Electronicse Engineering -Technology

A ]

- RESPONSE CATEGORIES

ITEM GROUP ~:'33 ‘ Total
- | . Essential Desirable = Not Needed N
4 L% 5
Structure  Employers 20.00 60.00 120.00 10,
of Atom Graduates 42.11 . 52.63 5.2 .19
. Combined 34.48  55.17 10.34 29
. Relativity Employers  10.00. . ' 40.00 '50.00 10
| Graduates 31,58, 42.11 26.32 19
o Combined 24.14 41.38 34.48 29t
Fission,  Empfoyers  10.00 30.00 60.00 10
Fusion, Graduates 26.32 - 52.63 - 21:05 - 19
© Radio- Combined 20.69 44,83 34.48 29
S v activity ' . | : . : ‘
‘ . | |
<
.
.
—4-‘/' . 2
L
e l‘ -
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Chemistry

Table 80 (Items G.1, - G.5.)
Electronics Engineering Technology
o ~ RESPONSE CATEGORIES .
ITEM’ GROUP S ~ toral
. Essential . Desirable ~Not Needed
' % % %
i
General Employers 10.00 50.00 . 40.00 10
‘Chemistry  Graduates 26.32 36.84 36.84 19
~ Combined 20.69 41.38 37.93 29
Qualita- - Employers 0.00 - 10.00 90.00 10
tive Graduates 0.00 -21.05 78.95 19
Chemistry  Combined 0.00 17.24 | 82.76 29
Quantita- Employers - 0.00 0.00 100.00 10
tive Graduates 0.00 26.32 73.68 19"
Chemistry  Combined 0.00 17.24 82.76 - 29
Physical Employers 0.0d 50.00 50.00 10
Chemistry  Gradudtes~ 10.53 31.58 57.89 19
Combined 6.90 37.93 55.17 29
Organic _ Employers 0.00 : 10.00 90.00 10
Chemistry  Graduates ¥5.26 - 10.53 84,21, 19
- ' Combined 5.45 10.34 86.21 29
v}_r"e”, . :
U RN G
"5‘«1;‘:"‘”»“..;*" ‘
L A
-
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Table 81 Biclogf\ (Items-Hf‘. - H.6.)
1. Electro@ics Engineering Technology

N

'RESPONSE CATEGORIES

_ ITEM GROUP' Toral
' Essential Desirable Not Needed
% , 0% . %
, -~ General Employers - - ¥~8.00 30.00 . 70.00 10
N.. ‘Biology Graduates -0.00 10.53 . : 89.47 ' 19
.. AN . Combined 0.00 17.24 82.76 20
Micro- - = Employers - 0.00 10.00” 90.00 °~ - 10
biology Graduates - 0.00 10.53 89.47 ~ 19-
Combined - 0.00 10.34 89.66 2
> . . - : | Wy
Ecology Employers _  0.00 20.00 80.00 . 10
Co Graduates ©  5.26 . 21.05 : 73.68 19
' Combined 3.45 20.69 . 75.86 29
’ .* : »' - !
K ~'Botany . Employers 0.00  0.00 100. 00 10
' . =  Graduates | 0.00 . 0.00 100.00 - 19
- Lo : *+ . Combined 0.00 0.00 _ 100.00 29
Ve : | = ' - -
oo Zoology Employers 0.00 0.00 . 100.00 10
. Graduates 0.00 . 0.00 ﬁQOQ}OO - 19
Combined . 0.00 0.00 100.00 29
Genetics = Employers 0.00 0.00 ©100.00 10 ~
\ ~ Graduates . 0.00 5.26 _ 94.74 19
_Combined 0.40 - 3.45 96.55 29
. ) o ‘ N . 'x, ‘K ' //
' . ;
. N
tﬁ‘, [ ! ;
' .
» l ;&F("
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B ﬁ . . o
Tahle 82 . Geology (Items I.1. - T.5.)
Electronics Engineering Technology

. ' RESPONSE CATEGORIES :
ITEM GROUP / : , ~T°;al'
- /Essential Desirabie Not Needed
) 0% _ % % '
}
Physical Employeys 0.00 - 30.00 70.00;,7‘”@,' 10
Geology . Graduates” 0.00 15,79 84.21 19
,,,, Combinid | 0.00 ©20.69 . 7931 29
e Economic Employexs ~  10.00 ' 20:00 +70.00 10
\ Geology Graduat 0.00 10.53 - 8§9.47 19
Combiged! 3.45 © 13,79 ;.- 82.76 . 29
h N o \) : \ ' . . ‘\\. )
. Structural- Employers 0.00 20.00 - 80.00 < 10
Geology - Graduates 0.00 . . 5.26 94,747 19
‘Combined 0.00 10.34 - 8§9.66 . : y329
o~ o Geophysics Employers 0.00 10.00 90.00 © 10
Graduates 0.00 5.26 C 94,74 19
"} Combined 0.00 . 6.90 93.10 29
tydrology Employers . 10.00 10,00 (  90.00 10
Graduates .00 5.26 - 94.74 19
Combined .00 6.90 ‘ 93.10 29
\\
\ .
\\
N
’ \ ’ '
\‘ |
& \\\
) \‘\.\
- -~
/ . \
. ‘ B
e
. /-
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Data be;essing (Items J.1.-. J.2.)
Electronics Engineering Technology

Table 83

RESPONSE CATEGORIES

-162-

CITEM GROUP . _ ol
| ‘ ' Essential Desirable Not ‘Needed \
% % | 5 Rt
FORTRAN Employers 20.00 50.00 30. 00 10
Graduates 36.84 52,63 10,53 19
Combined 31.03 51.72 17.24 29
BASIC Employers 50.00 20.00 30.00 2010
Graduates 37.50 43.75 18.75 - 16
Combined 42.31 34.'%62 23.08 20
Y
‘.
o
‘. -
| a
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2 g -
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~

aigebfa (Items K.#;

Table 84 - K.14)
gElectronlcs Engineering Technology
1 -
- RESPONSE CATEGORIES
ITEM GROUP , _ St foral
g f Essential Desirable Not Needed
- % % %
/fw*"‘r ‘ , )
ponents  Employers 88.89 11.11 0.00 S
and Graduates 75.00 20.00 5,00 20
Radicals fCthined 279,31 17.24 3.45 29
‘Scientific Employers 88.89 11,11 0.00 9,
Notation Graduates 90.00 10.00 0.00 20
Combined 89.66 10.34 0.00 29
Algebraic  Employers , 90.00 10.00 0.00 10
expres- Graduates, 85.00 15.00 . 0.00 20
sions Combined 86.67 13.33 "0.00 30
\\ .
Equations ' Employers. \ 80.00 " 20.00 - 0.00 10
and Word Graduates 70.00 30.00 \ 0.00 20
Problems Combined Y 73.33 26.67 0.00 30
Determi- Employers 30.00 50.00 20.00 10
nants § Graduages 65.00 20.00 15.00 20
Matriges Combined 53.33 30.00 ~16.67 30
Solutions Employers  70.00 30.00 090 Ll
to systems Graduates 75.00 ¢ 20.00 5.00 20
equations Combined 73.33 23.33 3.33 30
Factéring ' Employers 50.00 40.00 10.00 10~
| GRaduates 60.00 35.00 5.00 20
| Combined 56.67 36.67 6.9] 30
///’ ’ . ,
. - /
Fractions' Employers -  90.00 10.Q0 ,0.00 10
 Graduates 73.68" 20.32 ~ 10,00 19
Combined 79.31 20.69 (0.00 29
-
Quadratic  Employers 20.00 70.00 10.00 10 .
fquations’ Graduates 75.00 15.00 10.00 o020
Combined 56.67 35.33 10.00 ‘ - 30
L .y ‘
3“ '\ ‘j&"

.4%.



N Table 84 Algebra (Items K.1l. - .K.14) . .
- (con't), Electronics Engineering Technology
. RESPONSE CATEGORIES . |
ITEM GROUP . : forel
' ‘ Essential ¥ Desirable Not Needed
% ' % %
% - L
. Complex § Employ%;s 30.00 40.00 30.00 10
® Imaginary  Graduates 70.00 20.00 « 10.00 , 20
Numbers Combined 56.67 26.67 16.67 30
Inequali-  Bmployers 30.00 50. 00 20.00 10
ties Graduates 60.00 35.00 - 5.00 1 20
' Combined ...50.00 ' 40.00 10.00 30
Y Con
Ratio § - Employers 60.00 40.00 0.00 10
Propor- Graduates -~ 85.00 10.00 5.00 20
tion Combined = 76.67 ‘ 20.00 3.33 - 3
Progres- Employers 30.00 T 40.00 30.00 10
' sions Graduates 65.00 - 30.00 5.00 20
: Combined 53.33 33.33 13,33 30
» ’ . \ ‘
Series; Employers . 20.00 50.00 30.00 10
Expansions Graduates 60.00 ° 25.00 15.00 . 20
Combined . 746.67 33.33 20.00 - . 30
. ‘ -
= e
|
A}
A A
/ﬂ/__m-— - ) *
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‘Table 85 Trigonometry (Items L.1. - L.6.)

) . , ~Electronics Engineering Technology

RESPONSE CATEGORIES

e ITEM " GROUP S — T°§§1
Essential Desirable = Not Needed
% e % ' %
y : ! N
\ : Angles Employers 80.00 10.00 10.00 10
4 Graduates 75.00 - 20,00 | 5.00 20
' Combined 76.67} 16.67 6 .67 30 :
. ’ ! . T l v 4 '
Trigono-~ , Employers 80.00 10.00 10.00 10
... rmetric - Graduates . 75.00 15.00 © ... 10.00 2Q
/F , © Functions  Combined 76.67 - 13.33 | 10.00 30
' |_. . - . ) y'\‘
Right -  _Employers  80.00 10.00 | 10.00 10
. Triangles  Graduates 75.00° 10.00 15.00 20 .
Combined. 76.67 . 10.00 13.33 30
Oblique Employers 40.00 50.00 -~ 10.00 - 10
Triangles  Graduates 70.00 15.00 ‘ 15.00 20
' Combined 60.00 26.67 \ 13.33 30
Graphs - Employers 30.00 ° 60.00  10.00 10
of Trig Graduates 65.00 20.00 ' 15.00 20 .
. Functions Combined 53.33 © 33.33 - 13,33 . 20300
Inverse Employers  10.00 80.00 ..~ 10,00 > 10
. Trig Graduates 55.00 .,  30.00 . 15,00 20
Functions Combined -. 40.00..,R.v"46.67 13.33 30
3 : S ' ‘ ' .
L - "
. ‘
| s _ § |
j> wﬂ.ﬂ\-v\“" ‘ a v
- .p‘ s
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Table 86 Logarithns (Ifems M.i. - M.20)
Electronics Engineering Technology

» ‘ : - ‘ - ' —
. . e | RESPONSE CATEGORIES ‘
ITEM -~ GROUP — I Total.
. -~ .. Essential Desirable - Not Needed :
‘ | ‘ % > 5
" - Exponential Employers 50. 00 40..00 10.00 10
§ Log Graduates - 80.00 .1 10.00 . 10.00 20
‘Functions  Combined ~70.00 ©20.00. . 10.00 -~ 30
Logs of Epployers . 40.00 ©40.00 20.00 10
X Trig °  Graduates = 65.00 - 25.00 10.00 20
‘ FunctionsZ Combined 56.67 30.00 13.33 30
o
.
'.:; la \ .
e L\\ ) \
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"Tablé 87 Geometry - Figures and Formulas. (Items N.l1. - N.2.)
Electronics Engingering Technology ' )

o RESPONSE CATEGORIES PP Total
ITEM GROUP : = N
‘ ' Essential Desirable Not Needed |

% % % , S
Plane . Employers 30.00 -50 00 20.00 10
- Geometry Graduates |, 50.00 35.00 . 15.00 20
‘ Combined . 4}.33- : 40.00 16.67 - ’ 30
o . ~~
Solid Employers 30.00 50.00 20.00 10
Geometry = Graduates 40.00 45.00 15.00 20

Combined 36.67 | 46.67 ., 16.67 - 30

-
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Table 88 -Aﬁalyti: Geometry (Items 0.1, - 0.4.) -
- N - -Electronics Engineering Technology ’
. - '.l -~ \_.— .
‘ N RESPONSE CATEGORIES
-, N : ‘Total
ITEM GROUP . - — \ . °§a
. ' Essential Desirable..  Not Needed
% % P )
- -.‘ . . - A ] R (ﬁ'
; Rectangular Employers *f 40.00 . ' .30,00 . 30.00 10
¥ Coordinates Graduates 70,00 3y - 20.00 “10.00 20 -
: | Combined = §0.00. -.. 23.33 16.67 30 c
. .- e , : : €
* = : &1 : : J \ h " v »
: - Solving Employers - 20.00 . 50.0 ‘ .- 30.00 . 10
. ‘ Equations  Gragduates 75.00 " 15.0 10.00 20
~ Graphically Combined ~  5$6.67 ., 26.67 16.67 30"
. . ‘ i i /V ’ : - “ e
.« YGraphs of Employers. 10,00 . 50.80 . 40.00 ¢ 10
Log Graduates - 60.00} © 7 30.00 10.00 , 20
Functions ColaEined 43.33 +36.67 i 20.00 * . 30
Polar -’ Employers 10.00. -  50.00 40.00 10 3
- €oordi-  Graduates 60.00 -~ 30.060 10.0Q ‘ 20
v nates, - Combined” » 43.33 36.67 20.00 30
< ’ / ‘ P s
. - - i .
i , ,
A <
: - .
\ &’ t
€ - . ",/ 4 ) \‘ \
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L ITEM

.., Differen-

" .laplace

’

. Table-89

l

Calculus ' (Items P.1, - P.5.) «

¥

e +. " Electronics Engineering Technology’ ' \ '
SEL : RS W
. g %ﬁSPONSE‘QATEGO§IES A . quotgl

r——— e

£

ssential'“" Desirable

>}

e

%

Not Needed

N .

'l_',“DiffereﬁF_ ‘Employers
" 'tiation

" Graduates
N _meb;ned‘

.,"‘

I L ,l: *
Integray - Employers
. Graduates

tion -

. : "
b . . Combined
\.v\ a "‘ . Iy +

R

tiation of Graduates

) . Y DG S -
Differen- ‘‘Employers . .
tial " Graduates
Equations Combined .

Epleyers )
35,000 N
Functions ggmb;ngdh . 23u33-e" . 50.00

.

- 46.67 7 33.33

30.00 . -’ 40.00
'55..00 ~30.00

N

T
20. 60 ~50.00
45900 . 40.00
36.67~ 43.33 ..

2

- .\
$50.00
- 50.00

-~

L0.00 7 ¢

\“ L
IR
40,00
40,00 . .
40.00

0.0¢ * °
45,-00'*,_ L
30.00

15

©.30.

00

.00

20.

00

.00
.00

.00 -

50.
.00

15

26,

"60.

15.

30,

00

67-

00

00 -
00

“10
20
30 5

L3

-

10
2

30

10
20 .
308

© 10

20

- 30

Employers .3 0.00 20.Q0 " 80.00. 10
Trans- Graduates - 20.00 55.00 25.00 : 20
forms™ . Combined . 13.33 43,33 , 43.33 s ¥3Q
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Table 90

Statisties® (Q.1. -.Q.5.) .-
Electronics Engineering Techmology (/
| “ RESPONSE CATEGORIES
ITEM ~ GROUP ' = ' — | To;al
. ! . Essential  Desirable . Not Needed
¢ \ - '] o %. . 95 % ’
Probabil-" Employers 30.00 . 50.00 20.00 10
ity ‘Graduates 25.00 25.00 50.00_ 20
Combined 26.67 © 33.33 40.00 30
- . - |
Frequency Employers  30.00 ~ 50.00 20. 00 10
Distribu-  Graduates 20.00 35.00 45.00 20
tions . Combined . 23.33 - 40.00 36.67 30
Varial "Employers 30,00 ° 50.00 ©20.00° 10
bility . Graduates 20.00 35,00 - 45.00 20
| : Combined 23.35 40.00 36.67 30
Sampling . Employers.  30.00 40.00 v, ® 30.00 10
Theory' .° Graduates ~ 15.00 . 45.00 - % 40.00 20
| Combined 20,00 43,33 36.67 30
, Hypothe- _ Employers  20.00 -130.00 ~50.00 10 -
sis Graduates 20.00 40.00 49.00 20
Testing Combined 20.00 © _ 36.67. 48,33 30
R }’
F
» }" )
! By
‘ " / ]
' /
] - :‘
‘/ ' i ‘\-' f) '. *® i
A . ‘
‘ —l?p-{. ‘ N . )
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Mechanics (Itens A,lv ~'A,S5.)

Table 91 , , .
*  Industrial Engineering Technology
- - RESPONSE CATEGORIES . : .
. . - . T
ITEM GROUP o : eral
. Essential Desirabler  Not Needed |
% Y )
Statics  .Employers 0.00 66.67 35,33 3
" .Graduates 25,00 75.00 0.00 4.
.. . Combined - 14,29 71,43 14,29 -7
Fluid Employers 0.00 33.33" 66.67 3
Mechanics Graduates 25.00 50.00 "28,00 4
' Combined 14.29 42,86 - 42.86 7
] ¥ Propérties Employers 0,00 66.67 "33.33 . 3
of . Graduates . 25.00 75.00 0.00 4 .
Matexiadls '.Copbined 14.2% ‘ 71.43" 14.29 7
4 I [] ! ‘
< Strength  Employefs 33,33, 0.00 66,67 3
... of Graduates 25.00 75.00 0.00 4
1‘“ Materials Combined . 28,57 42,86 28.57 7
Dynamics Employers 33.33 , 33,33 ° 33.33 3
| . Graduates ¥ 75,00 725,00 , 70,00 4
. ~_Combined 57.14 28.57 4 . 14,29 7
- °
~ .-
. .‘ -a'
3 * .‘-‘): ‘;. v" )
; - ‘ '
A 9 ' N
‘ u . \
_ w ' T} a . )
g ) \ f ) { n s * o
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Fundamentals of Electricity/Electronics (Items B.1. - B.?.)

Industrial Engineéring Technology

RESPONSE CATEGORIES

ITEM GROUP X fotal
, Essential Desirable Not Needed |
. - % %, %
4 ’ .o ' ’ . ’
. ’ / S ' 'l
Elgctric Employers 33.33 66.67 0.00 3
Flelds = Graduates 0.00 75.00 25,00 4
. o Combined 14,29 71.43 . 14,29 7
Magnetic Employers . 0.00 100,00 0,00 3
Fields Graduates 0.00 7SYOOJ 25,00 4
Combined 0.09 85,71 14,29 7
D. C. . Employers 66,67 . 33,33 0.00 3
. Electricity Graduates 0.00 75.00 25,00 4
Combined 28.57 57.14 14.29 - v
- . | i o o o A .
, L g R g// . -
A. C. Employers 66,67 33.33 0.80 3
‘Electricity Graduates 0,00 100.00 0.00 4
. ' Combined 28.57 - 71,43 - 0.00 7
, . _ i
Electronics Employers . + 35,33 66.67 0.00 3
‘ Graduates 0.00 75.00 25,00 4
Combined 14,29 71.43 14,29 7
Electrical Employérs 100,00 -0.00 0.00 3,
Devices ' Graduates 25,00 ' 75.00 0.00 4
Combined ,57.14 42.86 0.00 7
. « ' - ) .
Electro-  Employers 33.33 33,33 33,33 3
magnetics  Graduates 0.00- 75.00 25,00 4
, Combided 14,29 57.14 28,57 7
. “, . N - “ ]
] “ * . i i -
-~ v
. | B 5 ! .
- }zfg' _ . .
? / £ ) \ )';’ ) .
O to ’ ‘ ‘
‘-J R ’ N . ~
» - 1{ ’\“;q.‘_{ #
= (’ ‘ - - - ¢ 3 )
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Table 93 Light (Items C.l. - 'C.4.)

. Industrial Engineering Technology
.
‘ . —
i © :
Lo . RESPONSE CATEGORIES
*  ITEM GROUP > - T°§al
- v - Essential Desiraple Not Needed
v ' I . ' % * 96 . 9‘
'_L"t . .
NPT : : . 4 |
e o neral Employers - 33,33 33,33 33,33 .3
Lo o eory Graduates 0.00 75.00 - 25,00 4
o T Combined 14,29 57.14 .28,57 7
" Ceometri- —fmployers.i 33.33 33,33 33,33 3
cal Graduates ‘) 0,00 25,00 -75.00 4
- Optigs Combined 14,29 28.57 57.14. -7
v Physical | Employers 33.33 33.33 33,33 3
Optids Graduates 0,00 © 725,00 75.00 4
T " . ' Combined 14.29 28,57 " §7.14 7
j & . . i X
Spectral  Employers - 33,33 ' 33,33 . . 33,33 3
Analysis . -Graduates. 0,00 - 25,00 75,00 4
Combined 14,2 28,57 ‘ 57.14 7
~* % _ - :
" * . \ ) ]
’ . - g ' /\-
_ : .
f e \ ‘
. "
- N ‘
| :f . ‘ -
\\ . N
. __\ S
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. ¢ -
; N
- . X
. . . ' - ‘1. ' .
f X a . . . . FA ‘, "
©2174- -
N ' - . . ‘ 2 %



‘ : ) \\f i Q

Table 94  Sound (Items D,1, - D.2,)
ot Industrial Engineering Technolo -

‘ — .
. - -

‘ : . RESPONSE CA EGOR;ES

ITEM GROUP .

Eésential Desirahle’ Not Needed

. | - % | % 5 o

. " - - ' ‘ .
. " General’  Employers 33,33 ®.00. 66.67 3
~ L Theory. Graduates 4,00 50,00¢ 50,00 4
- Combined 14,29 28,57 - 57,14 7
- ( ) ’ -‘ ’ ) . ’
) - Reception  Employers 35,33 0.00 . 66,67 Jf'A 3
and Trang- -Graduates 0.00 25700 75,00 T4
mission Combined ' 14.29, 14.29 71.43 7
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Table 95 Heat (Items E.l., - E,3,)
' Industrial Engineering Technology
: ' . . RESPONSE CATEGORIES
ITEM GROUP_ | ,_ T°§al
Essential = Desirable Not' Needed
% $ %
‘General Employers 66.67 33,33 . 0.00 3
Theory , Graduates 25,00 75,00 0.00 4 -
. : Combined 42,86 57,14 0.00 7
Heat Employers 66.67 33,33 0.00 -3
Transfer Graduates | 50.00 50,00 0.00 4
Combined . 57,14 42,86 ‘ 0.00 \\ig \
 Thermo- Employers 35,33 66.67 0.00 - 3 _!.
| dynamics Graduates 2500 00 25,00 -
-7 Combined = 28.57 - ' 7,14 | 14.29 A
Yo
-
v \
_, & .
° D
LY h// ‘. ,«
? e
. | 1 - Y
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. \ 'llee 96 Modern Physics (Items-F.l, - F,3.)
S Industrial Engineering Technology
| | ‘ - L] . r
[y
) ‘ RESPONSE CATEGQRIES )
. T
. TITEM'  « GROUP’, *’ oral
- | Essential  Desirabl® Not Needed v
T T A :
Structuie Employers 33,33 4  0.00 66.67 .- 3 .
*+ of Atom Graduates /  0.00 t 75.00 25.00 4
. + Combined -/ 14,29, ‘- 42.86 - 42.86 7
RERIEA - i T .\ A g
" Relativity Employers.__ 33,33 Q.00
;N : * Graduates - 0.00 . 25.00
: \ (:Jombined X 14.29 14.29
N o . Fissionm, Employers | 33.'33 | 0.00.
‘ ' Fusion, ~ Graduates 0.00 . Com 257000
' Rad%—\ .. Combined. 14.29 14,29 .
’ Activity e : s
. , —— v i S . |
: u - ; -— ' .
‘.- - \‘
) -8
’ o ’ i a S e, ) c
* K W ’ - | - ’ 3 f":\.: &ﬁ
) S | * S I
N L . ' ‘ »
L | o
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Tible 97" Chemistry (Items G.1. - G

“
4
s

AL

;

|

5.)

Industrial Engineering Technology -

“

RESPONSE CATEGORIES

_178.

ITEM - GROUP , foral
' Essential Desizagle  Not Needed
% . \
N\ -
i . _ . \

General | Employers # 33,33 66,67 0.00 3

Chemistry Graduates 0.00 100,00 0.00 -4

Combined 14,29 85.71 0.00 7

lita-  Employers 33,33 33.33 33.33 3

tive . Graduates 0.00 25.00 75.00 4

Chemistry Combined 14,2 28.57 57,14 7
Quantita- Employers 33,33 66,67 0.00 3

tive Graduates 0.00 0.00 100,00 . 4

Chemistry Combined 14,29 28.57 S57.14 7

Physical  Employers. 66,67 33,33 0.00 .3

. Chemistry . Graduates 0.00 25,00 75.00 4
Combined 28,57 28.57 42.86 7

. ) ‘

Organic - Employers 33,33 33,33 33.33 3
Chemistry  Graduates 0.00. 25.00 75.00 4

‘ + Combined 1429 28.57 57.14 7

4
\
L 5 ¢ ‘ .
\ d

< }
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Table 98  Biology (Items H.l. - H:6.) o
o * Industrial Engineering Technology
N RESPONSE CATEGORIES e
CITEM  ©  GROUP ‘ TorEL
' Essential Desirable  Not Neaded : ‘
% N
o /-
, B < TN
General Employers, 33.33 33,33 ., 3333 3/ | \
Biology -  Graduates 0,00 ‘25,00 ‘ 75.00 4£~j‘
’ : Combjned . 14,29 28.57 57{;4, 7
; Micro- "~ Employers . 33,33 ) 33,33 . 33,33 ~ '3
P biology Graduates 0.00 ) 25,00 75,00 4
- . Combined 14,29 _ 28.57 57.14 7
) \ B ' . ' @ v .
Ecology Employers - 33.33 - 733,33 . 33.33 3
: Graduates® - 0.00 25.00 75.00 4
‘ ' ‘ Combined ' 14,29 . 28,57 ©57.14 . 7 .
:  Botany Employers 0.00 66,67 . 33.33 3 .
$>\} Graduates | - 0.00 0.00 100,00 4
‘ Combined 0.00 28.57° 71,43 7
.? * . ‘ L o
r- Zoology . .  Employers 0.00 .ll 66.67 - 33.33 3
A : ‘ ) Graduates 0.00 - .0.00 100.60 -4
) Combined . 0.00 28,57 . 71,43 VAN
_Genetics  Employers “*. 0,00 - 66.67 - 33,33 3
: ’ . Graduates 0.00 0.00 100.00 4
‘ T - Combined . 0,00 - 28,87 © 71,43 7
N , ‘/fJﬁ
y \




Industrial Engineering Tec

~ "« - Table 99 Geology (Items I.1., - I.S. SN (#‘~—~fgfffif
| . o0logy o . j

. | RESPONSE CATEGORIES
ITEM ' GROUP ~ ‘ Toral
3 b +Essential  Desirable  Not Neede
A % ‘ S % - % :
Physical  Employers = 33,33 — 0,00 - 66.67 3 :
Geology . Graduates 0.00 - 25,00 75.00 4 ' v
' Combined fu.zg,; 14,29 71.43 \<i\ - .
} . ‘ ~ ) Q ', A *
., Economic Employers - 0.00 33,33 ©6.67 3
Geology. Graduates- 0:00 .. . 0.00. 100.00 o4
. Combined - 0,00 - 14,29 8§5.71 7
Structural Employers 0,00 - 33,33 66,67 ‘ 3“(‘:i
Geology Graduates 0,00 0.00 - 100.00 4"
: Tompined . 0500 14,29 85,71 7
. Geophysics Emplqyérs ' 0.00- 33,33 : 66.67 3
" Graduates 0.00 0.00 ) 100,00 4
.  .Combined 0.00 " 14.29 - 85,717 7
, ' ‘ » S ‘ o
Hydrology  Employers ~  0.00 33.33 1 66.67 3
Graduates 25,00 - . 0.00 75.00 4
Combined 14,29 . 14,29 71.43 7
B anY m‘ A.
T
L S
. ¥,
oD
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\
. 4 (
[ - :
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Table 100. Data Processing.(Itemﬁ J.1, - J.2))
Industrial Engineexing Technology
. ¢ ' - o RESPONSE CATEGORIES
. ITEM GROUP . I Toral
| ' - Essential = Desirable  Not Needed
L, % % %
FORTRAN : "Employers  50.00 0.00 50,00 2
o " Graduates 0.00 75,00 25.00 4
v _~ Combined 1667 50.00 . 33,33 6
o . - ,. , . .o~ o
R BASIC Employers 50.00 0.00 50,00 2
’ ~ Graduates 0.00 75.00 25,00 . 4
‘Combined 16,67 50,00 33.33 6,
N * ]
r,\"\/“ ] - ‘ ®
Ve i a
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Q ™
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. Table 101 Algeﬁra (Items K.1l. - K.14,) ) \\: )
< Industrial Engineering Technology, - . BT e et
LT RESPONSE CATEGORIES ; ¥
ITEM | - GReUP | e
o Essential Desirable Not Needed
‘ 50 %,. %
Exponents  Employers 100,00 0.00 " 0,00 3
and ' Graduates - 50,00 50,00 0,00 ¢ 4
Radicals  Combined - 71,43 28,57 - 0.o0 7 .
- - ? ' + C ) “ ‘ ‘
Scientific Employers © 100.00 0.00 : O&DO \\ 3
Notation Graduates .- 75.00 - 25,00 0.00 4 N
Combined - 85.71 . 14,29 : 0.00 7 ,
. , ‘ ‘ Y ) oy
Algebraic  Employers 100.00 0.00 0,00 3
Expres- Graduates 100,00 S 0,00 " ¢ 0.00 o 4
sions ’ Combined <~— 100,00 0.00 0.00 7
' . - ‘ ( -~
i H-f{.-/ \. 4 ~ a ' : bl
Equations - Employers - 100.00 . . 0,00 *.0.00 3 -
and~Word Graduates 100,00 .0.00 0.00 4 N
Problems .  Combined - 100.00 0,00 - 0,00 °* 7 .
. Determi-  Employers - 66.67 33,38 0,00 - 3 .
nants § Graduates- - 25,00 25,06 , - - 50.Q0 R
Matrices  Combined .. -~ " 42,86 ..  28.57 | 28,57, . 7 .
B . @ J N R
Solugions Employers 100,00, 0,00 . % 0.00 3
to systems Graduates 75,00 §  25.00 0.00 4
equations ' Combinéd * 85,71 14,29 . S 0.00 7
| . - Y N A ;o
Factoring - _Employers - 100,00 - 0.00 ' 0,00 - '3\ :
. Graduates '125.00 50.00 25.00. 4
Combined 57,14 28,57 14,29 7
. K/K > ;- ‘ | . ‘ - o . )
Fractions  Employers - 100,00 i 0,00 .. d.OO ' R »
Graduates - 100.00 -, .~ 00O - 0.00 .4 '
Combined 100,00 . 0,00 - 0.00 7 .
\ }f‘h' : - . X ) ) by . .
T ‘ \ " t ) "“ IR N ’ ﬁ'
. : . ’ &£ - ~ ‘ ’
Quadratic, ‘Employers 100,00 - 0.00 | 0.00 3 .
Equations ' Gradiates " 25,00 50,00 © 25,00 ~ e« 4 .
‘ o Combined © 87,14 « 28,57 © 14429 ' LN , .
f . . . . ’ . N \ ‘\' . \
K - ; .
s, ( r. . f‘,
Fao p oy
-182- vmﬁ / :
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‘Taﬁle 101

Algebra (ftems X.1. - K.14.)
(con't) Industrial Engineering Technology
UEM  GROUP * T".;""‘I
: Essential Desirable Not: Needed ‘
. % % L%

Complex §  Employers 66.67. 33,88 0.00 - 3

Imaginary Graduates 25.00 50.00 25,00 . 4

Numbers Combined _ - %42 ,86 42.86 . 14,29 7

. ‘ ¢ . ¢

Inequal- Employers 66,67 - 33,33 0.00 3

ities Graduates 25.00 - 75.00 0.00 4
: Combined ' 42,86 57.14 Q 00 7.

Ratio § Employers 100,00 0.00 0.00 3

Propor- Graduates 100.00 0.00 0.00 4

. tion Combined 100.00 - 0.00 0.00 7

Progres- - Employers 100.06 .0.00 0.00 3

sions Graduates 25,00 75..00 0.00 -4

Combined 57.14 42,86 0.00 7

. Series; _Employer 66.67 33,33 0.00 3

Expansions | Graduates 25.0Q 25.00 50.00 4

Ty ' Combined- 42.86 28,57 28,57 7

> i | ‘
» A
\‘ -
N
P
K
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Table 102 Trigonometry (Items L.1. - L.6.)
Industrial Engineering Technology

'3 [

RESPONSE CATEGORIES

- ITEM 'GROUP
- B 7
- s Essential- Desirable Not Needed
‘ o , % % - 5 -
* ' Angles Employers lﬂo(ﬁﬁ . 0.00 ' 0.00 3
Graduates 100.Q0° - 0.00 0.00 4
Combined ¢ 100,00 0.00 . 0.00 - 7.
. ) | ) Q '
Trigono-  Employers  100.00 0.00 ' 0.00
metric Graduates - 100,00 0.00 - 0,00
Functions  Combined 100,00 . ' 0.00 0.00
Right Empoyers ~  100.00 ©0.00 | 0.00
Triangles Graduates - 75,00 25.00 0.00
‘ " Combined 85.71 - 14,29 - 0.00
Oblique  Employers 100.00 8. 00 0.00 3
Triangles + Graduates’ 100.00 * 0.00 . 0.00 4
Combined - '100.00 0.00 0,00 7
' \ oo ¢ / - ) L
Graphs . Employers ; - 100.00 .-0.00 - 0.00
of Trig . Graduates - 25.00 ©° © 50.00 - '25.00
‘ ) Functions  Combined 57.14 28,57 -*14.29
*Inverse Employers 100.00 | 0,00 O.Gb
, Trig Graduates 25,00 50.C60;. 25.00
Fupctions = Combined- 57.14 28,57 - 14.29
N\ o - ~
‘ y
, ol \
e N
Aﬁ ¢
| re Y ]0'1
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Table 103 Logarithms (Items M.1l. - M.2.)
. Industrial Engineering Technology
ORIE | )
RESPONSE CATEGORIES
ITEM GROUP - -, - ) _ T".;fl
' ' Essential Desirable  Not Needed
% % ‘ % '
Expcﬁéntial.ﬁmplbyefs 100,00 _" 0.00 0.00 3
§& Log Graduates 25,00 '75.00 0.00 *- 4
Functiofis . Combined - 57.14 42,86 0.00 7
Logs ~ Employers ,100.60'. 0.00 9.00 , 3
of Trig Graduates __ _.-25.00 50.00 '25.00 4
7 Functions - Combined | = ~57.14. 28,57 ©14.29. 7.
’_ | . . - T — - ] ']
+ 2
X -
) ) v '
. 7
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» " “/ / ¢
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, ¥ . ’ . o & °
, Geometry - Figures and Formulas (Items N.l. - N.,2.) - oo
N Industrial Engineering Technology
no . ’ . ) . . -
o : RESPONSE CATEGORIES ‘ :
< GROUP / o ' . Total
S : A , N-
v Essential Desirablé ‘' Not Needed
) $ % ’ %
a  éiaﬁe _ Employers 100,00 0.00- . ' 0.00 3
A Geometry . Graduates . 50,00 | 50,00 0.00 4
.~ " Combined 71.43 28.57 L 0.0 "7 R
© L serid Employers - 66.67 33,33 0.0g" 3 |
/- Geometry  Graduates. 50.00 50.00 -, 0.00 4,
E ~ Combined 57.14 °  42.86 ‘. 0,00 7
pe B .. )
| | NG <
. {
L} ) '
‘ = v
. J - R
- _‘ . ) .
Y ° ¥ -
N '
W : J v /
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Table 105 Analytic Geometry (Items 0.1 - 0.4.) T P
Industrial EngineeYring Technology : ‘
| s 'RESPONSE CATEGORLES :
ITEM GROUP ‘ ~ Toral
Essential - Desirable yNot Needed

\ $ - % A %

S 3 ’

. ) .“‘\ ot wdl :
Rectangular Employers 66.67 33433 . 0.00 - 3 .
Coordinates Gradpates 50.00 25,00 25.00 4 ,

" Combined 57.14 28.57 . 14,29 7 \;
Solving Employers 66.67 . 33.33 ' 0.00 3
.~ Equations Graduates ~25.00 25,00 ' 50,00 4
Graphically Combined 42,86 28.57 - 28.57 7
. 3 _ \ . ‘ . s
Graphs of Employers. '  66.67 ., 33,33 0.00 ]
- Log Graduates = 25,00 25.00 50.00 4
Functions Combined‘ 42,86 28.57 28.57 7
Polar Employers  66.67 33,33 . 0,00 3 -
Codrdi- -  Graduates 25,00 25,00 50.00 4
nates - Combined 42,86 28.57 28,57 7
v ’
l -
( ‘ | . "
-
{ , . ‘
’ ; . ; ) ‘,
: a7 \ ‘
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Table 106  Calculfis (Items P,1. - -P;5.)
, Industrial Engineering Technology ;
P . N AN\
s RESPQNSE CATEGORIES
ITEM ' GROUP Total
. Essendial Desirable Not Needed
. L % %
Differen- - Employers 66.67 -~ 0,00 33,33 3
tiation Graduates - 25,00 50.00 25.00 4
Combined 42,86 28,57 28.57 7
Integra-  Employers . 66.67 0.00 33,33 3
tion Graduates 25.00 50.00 - 25.00 A
1 Combined 42,86~ 28.57 . 28,57 7 -
. . ' ‘«‘\ .
_ : B . ‘ .
Differen- Employers 66,67 0.00 133,33 <3
tiation of Graduates 25,00 50.00 25.00 4
Functions  Combined’ 42,86 28.57 28.57 L7
Differen- - Employers 66.67 0,00 33.33 3
. tial Graduates  ° 25.00 50.00 25,00 4
'Equations “Combined 42,86 - 28,57 28.57 7
Laplace Employers 66.67 0.00 33,33 3
Trans- Gradugtes ' 25,00 25.00 50.00" 4
- forms Combined 42,86 ¢ 14,29 42,86 7
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Table 107 Sté&is;ics'[Items Q.1. - Q.5.)
Industrial Engineering Technology
' = RESPONSE CATEGORIES
ITEM GROUP N7 foral -
‘ ~ Essential - Desirable Not Needed -
) %y % %
Probabil-  Employers . 100 00 0.00. "  0.00 3
ity Graduates «25,00 - 50,00 25,00 4
Combined, 57.14 - 28,57 14,29 7
l} 4 - , . .
'Er‘quency Employers 100.00 0,00 « 0.00 ih
- Distribu- Graduates - 25.00 50.00 - 25,00 4
~tions ° Combined 57.14 128,57 . 14,29 7
Varia- Employers 100.00 1 0.00 0.00 3
bility’ Graduates 25.00 .50.00 25,00 4
' 'Combin"ed¥ e S57.14 28.57 - 14,29 7
Sampling  Employers -  100.00 0.00 0.00 3
Theory Graduates 25.00 75.0Q p.OU 4
€ombined _ 57.14 / 42,86 0,00 7
Hypothe-  Employers 66,67 33,33, 70,00 3
sis Graduates .25.00 50,00 25,00 45
Testing Combined 42,86 42,86 14.29 7
! L )
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